AD-A071 285 MASSACHUSETTS INST OF TECH CAMBRIDGE DEPT OF OCEAN E=-ETC F/6 13/10 
THE EFFECTS OF INTERACTION FORCES BETWEEN SHIPS IN PROXIMITY ON==ETC(U) 
JUN 78 R E CONRAD N00014-75-C-1006 

UNCLASSIFIED NL 


‘tien (ha 
| 
— 


DATA SHEET 


iz] = 7: 


AAUTIZ89 


~~ LEVEL THIS SHEET 
INVENTOR) 
a 
6 
H 
A 
8 The Effects of Intecaction Forces Between Ships - - - - 
< DOCUMENT IDENTIFICATION b R aif. G d 
2 y Rrelly Eames Cnwa 
5 Dhl June 7% 
| DISTARUTION STATEMENT A 
Approved for public releasej 
Distribution Unlimited 
DISTRIBUTION STATEMENT 
“Accessien For 
| NTIS GRA&l 
DDC TAB 
} Unannounced z 
| Justificati 
fee E88 fae 
Z| ByGtiseswert on File Beas 
CS Bisintit tony _ micmlen 2 
© Availability Codes 1) 
Lu Me . paves ar and/or r JUL 17 1979 
—_ AILS were al it 
| 2 IS 
la 3, 
> Ff 
= E: Copy eight Notice 
| ome | R PErste1 BU TION STAMP DATE ACCESSIONED 


DDC given perwnss ies to accession document 


1? OG 2G OGS 


DATE RECEIVED IN DDC 


PHOTOGRAPH THIS COPY 


THE EFFECTS OF INTERACTION FORCES BETWEEN SHIPS 
IN PROXIMITY ON THE DESIGN OF RUDDER SIZE AND RATE 


by 


RIELLY EAMES CONRAD 


B.E.S.M.E., Brigham Young University 
M.E.M.E., Brigham Young University 
(1971) 


SUBMITTED IN PARTIAL FULFILLMENT 
OF THE REQUIREMENTS FOR THE 
DEGREE OF 
MASTER OF SCIENCE 


IN NAVAL ARCHITECTURE AND MARINE ENGINEERING 


at the 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
June, 1978 


Contract No N00014-75-C-1006 


Signature of Author. . (6.6 fS. SA, Ls 
Pade pari of Ocean Engineering, June, 1978 


Accepted by. . . wie LE A Oe aaa oe 


/t esis Supervisor 


© Rielly E. Conrad 1978 


Pal ee gi Lo 
¢ ro c | a 2 
Certified by ....... . . oe . . re ae 
Chairman, Department Committee on Graduate Students 
of 
‘ 0 is) 
' Jun 19 978 


THE EFFECTS OF INTERACTION FORCES BETWEEN SHIPS 
IN PROXIMITY ON THE DESIGN OF RUDDER SIZE AND RATE 


by 


RIELLY EAMES CONRAD 


Submitted to the Department of Ocean Engineering on April 14, 
1978 in partial fulfillment of the requirements for the 
degree of Master of Science in Naval Architecture and 

Marine Engineering. 


ABSTRACT 


Rational design of rudder size and rate requires 
consideration of operational demands on the control of the 
ship caused by the presence of another ship or restricted 
waters. A mathematical model is developed from a velocity 
potential description for each ship, consisting of a 
distribution of sources for the ship in open ocean and 
horizontal and vertical dipole distributions to account 
for the other ship in proximity and shallow water, 
respectively. The Lagally theorem is used to calculate 
the interaction forces and moments, and ship trajectories 
are calculated using standard ship equations of motion in 
the lateral plane. Linear control theory is used to 
control the rudder and speed of the ship to approximately 
simulate the action of the helmsman. Comparisons of 
theoretical forces and moments with model test results 
showed good agreement except for underprediction of these 
in shallow water. The effects of increases in rudder size 
and rudder rate on underway replenishment operations are 
simulated. The results show that changes in rudder control 
sensitivities have much greater effects than changes in 
rudder size or rate on replenishment operations. 
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CHAPTER 1 


INTRODUCTION 


A rudder should be designed rationally to meet all 
the maneuvering demands of the ship that it steers. 
Traditionally, the rudder is designed to give a particular 
turning diameter. The rudder design is checked to assure 
that the ship is directionally stable by performing 
DieudGonne spiral tests and zig-zag tests. This procedure 
provides a rudder design that is adequate for open ocean 
Maneuvers and course-keeping. When the ship is required 
to maneuver in a channel or harbor, to pass another ship, 
or to be involved in underway replenishment, the tradi- 
tional method gives no direct assurance that the rudder 
design is adequate. These demanding maneuvers have 
resulted in some collisions and several near misses or 
periods when the ship is not in full control. Previous 
work in the area of predicting the interaction forces on 
ships in proximity (Reference 1) indicated that the 
helmsman or automatic heading control was required to be 


significantly more sensitive during these difficult 


Maneuvers than during course-keeping. This thesis under- 


takes to demonstrate the influence of increased rudder 
size and rate on the performance of underway replenishment, 


which would indicate that simulation of this maneuver 
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should be part of the rudder design procedure. 

The mathematical model development begins with the 
velocity potential function description, using sources and 
horizontal and vertical dipoles, which includes the effects 
of shallow water using an approach similar to that of 
Reference 1. The interaction forces and moments calcula- 
tions are performed using the Lagally theorem following 
the method of Reference 1. The ship trajectory calculations 
use standard ship equations of motion in the lateral plane. 
The ship control calculations use linear control theory 
to control ship heading, relative separation and heading, 
ship speed, and retative speed and longitudinal separation. 
The mathematical model is compared with model test results 
to indicate the accuracy of the model. The mathematical 
model is used to show rudder design effects on replenishment 


operations for a Navy oiler and destroyer. 


CHAPTER 2 


MATHEMATICAL MODEL DEVELOPMENT 


2.1 Velocity Potential Function Description 


The interaction forces in this mathematical model are 
assumed to be pressure forces caused by the interaction 
of the potential flow fields of the two ships, as hypo- 
thesized by Havelock. A rigid free surface is assumed 
which leads to use of half of a double body to describe 
the ship. The body is assumed to be a slender body of 
revolution whose area and radius are based on the 
sectional area of the respective ship station. The 
velocity potential of a body moving at velocity U is: 
/ stern 
| g(x) = -U(x) + | MX) ax (1) 

bow 

where R is the radial distance from the axis, and m(x) is 
the source strength. The boundary condition of zero radial 
velocity due to the sources leads to the following 
expression for the source strength: 


AR, (x) 
m(x) = U R, (x) /2 ———— (2) 


where R(x) is the radius of the body, which is equal to the 


radius of a semicircle of area equal to the ship sectional 


area. 


a 


When two ships are near, the radial velocity due to 


the distribution of sources representing one ship upsets 


a 


the boundary condition on the other ship. To restore 

the boundary condition, a distribution of dipoles (doublets) 

is sized to counter the induced cross flow of the sources. 

For a slender cylinder in cross flow, the dipole potential 

is: ee 


stern 


g(x) = | AU)Y ax (3) 


bow 


where d(x) is the dipole strength, y is the transverse 
distance sources, and R is the radial distance from the 
sources. The boundary condition of zero radial velocity 
due to the dipole and the respective induced source flow 
leads, according to Reference 2, to the following lateral 
dipole strength: 


= 2 2 
d(x) = ay (x) /4 (1+ a9) R* Ox) (4) 


where qy is the induced cross flow velocity in the y 


direction and A is the non-dimensional lateral added mass 


22 
of the body. 


The effects of shallow water are taken into account by 


locating an image of each ship at a distance equal to the 
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depth of the water below the bottom of the water (see 
Figure 1). The presence of the image ship upsets the 
boundary condition in the vertical plane and by the same 
reasoning as above, requires a vertical distribution of 
dipoles of strength: 

)R 


d(x) = q.(x)/4 (14a 2 (x) (5) 
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where 4. is the induced cross flow velocity in the z 


direction and A is the non-dimensional vertical added 


33 
mass of the body. 
The effects of lateral (sway) and rotational (yaw) 


motion of the ship cause the following contributions to the 


lateral dipole distributions: 


2 
dy () = v/4 (1+ Ay.) R, (x) (6) 


>, 
yR (x) (7) 


dy (x) =r x/4 (1+ As b 


where v is the sway velocity (y-direction) and r is the yaw 
rate of the ship, and x is the distance along the length 

of the ship. Corresponding contributions to the vertical 
dipole distribution due to heave and pitch would have 


similar expressions. However, heave and pitch motions have 
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been neglected in the computer program, except that static 
sinkage and trim are calculated from the interaction and 
shallow water forces and moments in the vertical plane 
utilizing the hydrostatic properties of the hul? of tons 
per inch immersion and moment to trim one inch. 

The dipole distributions due to the second ship, the 
image ships for shallow water, and the ship's own motion 
all act to upset the boundary condition of zero radial 
velocity. If the strengths of the source and dipole 
distributions are again calculated based on the modified 
flow field, it is possible to converge to the boundary 
condition after several iterations. It was found in this 
and previous work (Reference 1) that two revisions of the 
strengths was a reasonable compromise between accurate 
convergence and computation speed. 


The total velocity potential for each ship is: 


stern 
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where R = (x + y” + 2°) is the radial distance from a 
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location on one ship to a location on the other ship which 
is influenced by the potential. It is necessary to apply 


the transformation matrix for trim and yaw (Reference 3). 


cosécos\W cosésiny -siné 
T(€,Y¥) = |-siny cosy 0 (9) 
sinfcosy sinécoswy cosé 


to get the radial distance from the influenced ship I to 


ship K in the reference system of ship I (see Figure 1) as 


follows: 
*or ay XoK Xk 
ae 
R, = T,1¥o;] + | 0 e tb a a a (10) 
201 ’ 20K 9 


where Tr is defined for eF and Vy of ship I; a ¥e% Zz 


are fixed coordinates, and Oe is the inverted transfor- 


mation matrix for ship K. If the above R, is defined as 


rR, = ly, (11) 


i 
' 
' 
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where x, represents all of the terms in the top line of 


z 
Equation (10), etc., then Ry is defined as 


Ky (Xp eV p02) x,Gty Ht z,J 
Ry = TTT Ry = Vx (Xpr¥yrZyz) = x;A+ y,;Bt 2 C 


Zy (Xp rYypeZy) x,;D+ y E+ 2,F 
where the coefficients are defined as: 


= cos$,sin(, = Ye) 
= cos (py, = Py) 
= sin6é;sin(y, = Vy) 


= cos@,Sin6,cos (p> - b,) -sin6,cosé, 


oes ee eae 
siné,sin(¥, Py) 


= i i i = { 
sind,sin®,cos (wv, Y,) tcOs8 Coss, 


ay ons é ‘ae 
cos5,cost cos (Hy ¥,) +sino,sin K 


K 
= -cos6, sin (), - ve) 


amass wa oh we >} 
1H 


= + 9 9 1) = 4 - j 
sin$_cos KCOS (Py Ye) cos@,siné, 
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(12) 


(13) 


The velocity potential at a point on the influenced 


ship I due to the potential at a point on the other ship K 


is: 


Pe ie 


stern 
"ie MK , SSyx * Syvx * Gyre ¥x , S2K7K 
K Ry R? 3 
bow K K 
stern 
m. (d +a K +d ) (Ax, + By + Cz) ) 
a f ae ee ee ee * 
Ry R? 
bow K 


(d_,) (Dx, + By, + Pz 
+ Rr (14) 


RK 


Because the transformation matrix does not change the 
magnitude of R, R,; may be substituted for Re in 
Equation (14). 


2.2 Interaction Forces and Moments Calculation 


The interaction forces and moments are calculated by 


the Lagally theorem using the form derived by Landweber 


and Yih (Reference 4). The expression for the forces with | 


the added mass and distributed source terms deleted is 


@ * _ 80; 
= =< —_ x. +d, A eee 5 
Fy 4no lage ) (mx 5 d;) t Y} (ng ; + qd, ty (15) 
5 ; J 
where i = x,y,z; 9 = density of water, x, = distance along 


X-,y-,Z-axis, q = “OG/9X. and j = X+Y-2. 
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stern 
d a oq, 99x 
i = [-anotge (mx) + ing, + (dytd..* yr) By ee ee 
bow 
stern 
4np [-S-(a fe 
Fy ~ [- mela lata td) + (ma, + (dtd td.) ay 
bow 
aq 
eee 
7 d2527! 
weenie aq aq 
«= l<On0 Toe 2 es) 
Fo | Sto lag la.) + (mg, + (dtd td) ay 4 doe )) 
bow 
ew « (kG) 
where: 
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ay ox’ Sy  ~ Soy’ “oz ° Jxdz 
3 R) ‘ 
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which are the partial derivatives of 


Equation (14). 


The expression for the moments with the added mass 


distributed sources terms deleted is: 


» as defined in 


‘ 


and 


d . = 
~4np lar (YL m (os + d 5x5) - moh - dys (ay - 45) 
, 34 
+ 45955) + Mighty * Osyth ix, (17) 


where b = 3+ i, oO indicates that the ship is at rest, 

* indicates the potential external to the body, 

j and 1 = 1,2,3, €i5k = 1 for ijk in ascending order, -1l 
for ijk in descending order, and 0 otherwise. The b sub- 
script denotes terms of the velocity potential representing 


rotation about the x,y,z axes of which only deo =a is 


yr 
nonzero, because rotations about the other axes are 


ignored. The only time derivative term remaining is 


d/dt (-d_.(q25- us))- Because the sources and dipoles are 
located on the centerline of the ship, X> = X3 = 0. 
stern 
My = “Arp l(d +d +d, a, - 4,951 
bow 
stern aq, aq, 
My = [-4not-x, img, + (ata td, yas a, ht al 
bow 
stern aq 9q 
M, = |-4np[x, (ma, + (dtd +d y—t+a —%) 


VV aye Cy 2 032 
bow 


- q, (dtd td, 


O24 ee 
)- dur Ge G62) -442 ‘ae dy) ) (18) 
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=1 5. 
where %62 is calculated from 
stern 
* ( “ko : ee 
bow i Ry 
d (Dx, + Ey. + Fz_) 
+ zKo I I I (19) 
es 
where Myo! qKo! do Ko are calculated without including doy 
or dur’ 


2.3 Ship Trajectory Calculations 


The ship trajectories are calculated using standard 
ship equations of motion (Reference 3) in the lateral 


plane. 


2 3 
X,+ x, (Au) + X (Au) + X yuu (4u) 


(m-X.) a 


2 : 2 
+ XY + (XU ptm) vr t+ Xvid + (X) tmx.) 5 
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(m-¥ 5) 0 + (mx,-Y,)f = Pl You (Au) + <¥ 


3 
+ + 
+ Lowe” + Yyyvau i YX syySV¥ 


3 
+ Yuro6Vrd + rs + xr 


6247.6 


+Y pVEE t ¥5 OEE + Yo 0s 5 


vr 


2 2 


2 
$y od¥ + Yyggvd + Xeggrd + Y 


+¥ yoAu + vee 


éu t 
(20) 


(mx-No) v + (TU-Nalt = Not Noy (Au) + Ny 


+N vItN vAut+N rvv+N 
vu rvv 


Svv 
VVV 


Svv 
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3 
+ Norgvrd + Rpt + Nur 


+N vrr+N 


3 
ere grr Orr tN 5S” N.S 
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2 2 2 
+ N5,5Au + Noggv + Negor + N syy Shu + Nint 


Note: Yul’ Ye lv! Ysivq' Nuly|’ Nir|y! and Nsiv| are 
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where m is the mass of the ship, i. is the moment of 


inertia in yaw, x, is the longitudinal distance from 


G 


amidships to the center of gravity, Xor Yor and N, are the 


’ 


forces and moment in straight ahead motion, and Xue - 


Nv» etc. are the partial derivatives of X, Y, and N in 
straight ahead motion (for example, ie = 9Y/ov, 


ns * d°N/3vords), Au is the change from the initial 


speed, § is the rudder angle, and X. 


int’ ¥ 


and N. are 
int 


the interaction forces and moment as defined in Equations 


int* 


(16) and (18). The Equations (20) above are solved for 
the accelerations ut, ¥, and t. The velocities are 


calculated for the next time step by 


u(t+ At) = u(t) + (At) a(t) 
v(t+ At) = v(t) + (At) v(t) (21) 
r(t+ At) = r(t) + (At) f(t) 


The ship trajectories are calculated by 


x, (ttdt) = xj(t) + (At) [u(t)cosy + v(t) siny] 
Y, (ttt) FC) * (At) [u(t) siny + v(t) cosy] (22) 
w(t+At) = p(t) + (At)r(t) 


-l18- 


The static sinkage and trim of the ship are calculated by 


Sink = Zont/ TPL 
(23) 


Trim = Mt /MTI 


where Rise ™ Yr of Equation (16), n.4* 


TPI = tons per inch immersion, MTl = moment to trim one 


My of Equation (18), 


inch. 


2.4 Ship Control Calculations 


It is essential to control the motions of the ships 
to avoid collisions and to simulate underway replenishment 
Operations. When the ships are far apart, it is sufficient 
to maintain speed and heading. When the one ship overlaps 
the other lengthwise, it is necessary to control both ships 
also on the basis of relative motion, relative velocity, 
and relative headinga. 

Using linear proportional-plus-derivative control of 


the heading (Reference 3), the change in rudder angle is 
DR = K1C(\)-Head-rDlag) + K2R(r-fDlaq) (24) 


where K1C is the gain in degree rudder per degree of heading 
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error, Head is the commanded heading, Dlag is the delay 
in moving the rudder, and K2R is the gain in degrees 
rudder per degree per second of yaw rate. Using the same 


type of control on speed, the change in speed is: 
Ucmmd = K6U (u,-utdulag) + K7A(-+ti Ulag) (25) 


where K6U is the gain in feet per second (fps) per fps of 
speed error, Uy is the commanded speed, Ulag is the delay 
in changing speed, K7A is the gain in fps per feet per 
second? of acceleration (4), and ti = di/dt. When the 
ships overlap lengthwise the change in rudder angle to 
maintain a given lateral separation and the same heading 


becomes: 


DR, = K1C (yy) = Head + = Vo- (r, + ry- r,)Dlag) 


+ K2R(r, + r)-t5- (r, + ri r,) Diag) 


1 


+ K3Y (yy + PassSide - itv, = V5) cosy), 
1 


- (u) - uy) Siny,)Dlag] 


+ K4v[(v, - Vz) cosy, - (ua, - u,)siny, 


oY , oe 


- ((v, - V5) cos¥, - (4) - 4,)siny,)Dlag) (26) 


where the subscripts 1 and 2 indicate Ships 1 and 2 res- 
pectively, K3Y is the gain in degrees rudder per foot of 
relative separation error, ya1 * (y)~Y 2) cost, - (x) -x,) sinvs 
is the relative lateral separation, Pass is the commanded 
ship separation distance, Side indicates on which side 
Ship 2 is relative to Ship 1, and K4V is the gain in 
degrees rudder per fps of relative lateral separation. 

When underway replenishment is simulated, it is 
necessary to match ship speeds and to reduce their 
longitudinal separation to zero. The change in speed of 
the ship to be replenished becomes 


Ucmmd = ne eth u,Ulag,) + K6U (u, -u,tu,Ulag) 


+ K7A(-a, + W,Ulag) (27) 


where K5X is the gain in fps per foot of longitudinal 


separation error, and x = (X)-x)) cosy, + (yy-y,)siny 


rel, 1 


is the relative longitudinal separation. 
To make the ship control more like a helmsman, the 
change in speed or rudder angle is ignored if it is below 


a given threshold. The rudder is moved toward the commanded 


mS 


angle at the given rudder rate and is limited by the 


maximum rudder angle. The ship speed is changed toward 


the commanded speed at the given acceleration or deceler- 
ation rate. During simulation of replenishment operations 
the ships remain alongside until it is time to break when 
the replenished ship accelerates to the break speed and 


turns to the break heading when its stern clears the bow 


of the replenishment ship. 
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CHAPTER 3 


DISCUSSION OF RESULTS 


3.1 Comparison with Model Test Results 


Model test results were used to determine the proper 
formulation of the body radius and to indicate the 
accuracy of the theory. 

In Reference 1, the theory for the interaction forces 
between ships was initially developed using as the body 
radius, Rye the radius of a semicircle with area equal to 
the ship sectional area for each ship station. It was then 
concluded on the basis of comparison with model test results 
that closer correlation resulted when the body radius was 
taken as the average of the equivalent sectional radius 
described above and the actual beam of the section. 

In this study the first approach was to extend the above 
averaging approach. The lateral body radius was taken as 
average radius just described, while the vertical body 
radius was the average of the equivalent sectional radius 
and the actual ship draft. These lateral and vertical body 
radii were used to determine the strength of the lateral 
and vertical dipoles, respectively. The average of the 
lateral and vertical radii was used to calculate the source 


strength at each station. This formulation for the body 


radius was compared with the equivalent sectional radius 


Bae 


and with model test results in Figures 2, 3, 6, and 7. 
The model test data in Figures 2 and 3 are taken from 
Reference 5, which reports interaction force tests of 
models of the British ships KING GEORGE V, a battleship, 
and OLNA, an oiler. The interaction moment data was plotted 
in Reference 5 by taking the moment about a point located 
two-tenths of the length of the ship from the bow. The 
moment has been shifted to amidships in Figures 2, 3, 4, 
and 5 to correspond with the theoretical moment and with 
other model test moment data. The model test data in 
Figures 6 and 7 are taken from Reference 6, which reports 
interaction forces for a madel af a U.S. Navy AOE-1 Class 
large support ship while near a CVA-58 Class carrier. 
The figures indicate that using the equivalent sectional 
radius gives equal or better correlation with model test 
data than using the averaged radius described above. Using 
the equivalent radius to determine the source strength 
and the beam and draft to determine the lateral and 
vertical dipole strengths, respectively, led to the same 
conclusion. The equivalent radius is used for all subse- 
quent work. Figures 4 and 5 show that the shallow water 
theory agrees with the deep water theory of Reference 1. 
The theoretical interaction forces tended to be less 


than the model test data, while the moments tended to be 
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greater than the model test data. The theory did not 
account for much of the assymmetry shown in the model test 
data between the passing ship located behind the lead 

ship compared to it being ahead. This is due in part to 
the neglect of wake effects by the theory. 

The only model test data for interaction forces in 
shallow water were found in Reference 7, which reports on 
forces on ship models in a model of the Panama Canal. The 
presence of the canal bank was modeled theoretically by 
locating the second ship at a lateral separation equal to 
twice the distance to the canal bank from the first ship. 
The longitudinal separation was zero. The sectional areas, 
beams, and drafts of the Mariner were used to represent 
the medium fast cargo ship in Figure 8, while the AO-177 
represented the large fast cargo ship in Figure 9. The 
theoretical interaction forces and moments were markedly 
lower than thé model test values. The theoretical moment 
is typically small at zero longitudinal separation. The 
water depth is only about 40 percent greater than the 
draft of the ship in both cases. The fact that the model 
boundary layer is thicker than that of the ship tends to 
increase the interaction effects. The theory neglects the 
effects of boundary layer. The difference between self- 


propelled model and the towed model in Figure 9 indicates 


that the propeller has a significant effect on the inter- 


action forces and moments, which is neglected by the 


cheory. 


3.2 Rudder Design Effects on Replenishment Operations 

The replenishment operation was selected to study 
the effects of increasing the rudder rate or its effective- 
ness, Since ships are typically in closest proximity under 
these conditions. A Navy oiler and destroyer were selected 
as typical ships which would be involved in replenishment 
Operations and for which model test data were available. 
The data for the AOQ-177 oiler were taken from Reference 8. 
The simulations started the ships at a lateral separation 
of 100 feet and a longitudinal separation of 550 feet in 
water 300 feet deep. The changes in the interaction 
forces and moments caused by the changes in lateral 
separation, sway velocity, and yaw rate of the ships in 
motion are indicated in Figure 10. Several simulation 
runs with increasing rudder control gains were required 
to select gains to prevent collision of the shipS. Because 
‘the displacement of the destroyer is approximately 3.5 
times smaller than that of the oiler, its rudder control 
gains were increased by a factor of 3.5 over those of the 


Oiler as shown in Table 1. To study the effects of rudder 


ihe 


design changes the rudder rate was increased by 50 percent 
for one simulation and the rudder effectiveness was 
increased by 50 percent for another. The increased rudder 
effectiveness was obtained by increasing only the 
coefficients which were explicit functions of rudder 
angle, wkile neglecting the effects of increased rudder 
size on other coefficients. To study the effects of water 
depth, the simulation with standard rudders was repeated 
in water with a depth of 60 feet. The above simulations 
are summarized in Table 2, which contains the mean values 
and standard deviations of the lateral separation, the 
relative heading, and the rudver angles of each ship. The 
trajectories of the two ships are shown for the case of 
increased rudder effectiveness using low gains in 

Figure ll, for the standard rudder using the final gains 
in Figure 12, for the increased rudder effectiveness using 
the final gains in Figure 13, and for the case of 60 foot 
water depth in Figure 14. 

Because each simulation was characterized by control 
errors and overshoots, the rudder control gains which were 
sensitive to the rate of change of heading and lateral 
separation were increased from eight to ten times to fifty 


times the gains sensitive to heading and lateral separation 


(Table 1). These final gains produced significant 


Dt ee 


improvement in the control of lateral separation and 
relative heading and some reduction in rudder activity for 
both the standard rudder and increased effectiveness cases 
(Table 2). However, the rudders were unable to provide 

the corrective action quickly enough to prevent the errors 
from increasing until large rudder angles were reached, 
which accounts for the large standard deviations in rudder 
angle. While the ship interaction forces and moments 

were strong enough to initiate the errors, the forces and 
moments generated by the motions of the ships became 
dominant. The changes in lateral separation, heading 
error, and rudde* activity due to the increased rudder 
control gains were significantly greater than those due to 
increased rudder rate, rudder effectiveness, or water 
depth. Contrary to the premise of this study that increases 
in rudder rate and effectiveness should improve the control 
of the ship, the mean errors in lateral separation and 
relative heading were increased, while the standard 
deviations of the errors generally decreased slightly. 


The shallower water depth had little effect on the errors 


Or rudder activity. 
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TABLE 1 


Rudder Control Gains 


Heading Yaw Rate Y Separation V Velocity 


Ship Gain geg/deg deg/deg/sec___deq/ft deg/ft/sec 


Oiler 5.0 
Destroyer 17.5 
Oiler 25.0 
Destroyer /Fina 8759 


TABLE 2 


Separation and Heading Errors and Rudder Activity 


Separation Heading Rudder 1 Rudder 2 
feet degrees degrees degrees 


Condition Gain yon $.D.* Mean/S.D.* Mean/S.D.* Mean/S.D.* 


Standard 


Rudder 100/22 ‘ -6.8/15.2 | -1.3/19.4 
Rate and 

Sise 99/17 : -4.2/13.0 | -0.7/15.7 
Rate 50% 

Higher 71/14 : -5.4/14.2 | -0.3/18.9 
Size 503% 

Larger 137/45 . -2.4/20.6 1.2/19.8 
Size 50% . x 

Larger 94/12 ‘ 206/i1.3 0.3/16.5 
Standard 

60 ft i 85/12 : -6.2/12.7 | -1.0/15.6 


Depth 
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CHAPTER 4 


CONCLUSIONS AND RECOMMENDATIONS 


4.1 Conclusions 

- The radius. of the body representing the ship at each 
station should be the radius of a semicircle of ee equal 
to the sectional area of the station. 

- The mathematical model tends to underpredict the 
ship interaction forces and overpredict the interaction 
moment in deep water. 

- The gathemétios? model underpredicts the ship 
interaction forces and moments in shallow water. 

- Changes in the rudder control sensitivities have 


much larger effects on the simulation of underway 


replenishment than changes in rudder effectiveness or rate. 
- Increases in the rudder effectiveness or rate 
resulted in no significant improvement in ship control 


during underway replenishment in the cases simulated. 


4.2 Recommendations 

- The mathematical model should be extended to account 
for the effects of boundary layer, wake, and propeller. 

- The rudder control logic should be improved and a 
procedure for selection of control gains should be defined. 


- The speed control logic should be extended to include 


propeller and propulsion machinery dynamics as in Reference 9. 
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NOMENCLATURE 


Ax - lateral added mass coefficient 
A33 - vertical added mass coefficient 


Diag - rudder control time lag 


DR - rudder angle 
ay - horizontal dipole strength 
doy - horizontal dipole strength due to ship yaw rate 


- horizontal dipole strength due to ship sway 


oO 


a velocity 
qd, - vertical dipole strength 

ijk ~- indicates sign of terms in the moment equation 
FP - interaction force 
Head ~ ship heading 

i, ~ polar moment of inertia in yaw 
K1c ~ rudder control gain for yaw 
K2R ~ rudder control gain for yaw rate 
K3Y - rudder control gain for lateral separation 
K4V - rudder control gain for sway velocity 
K5X ~- speed control gain for longitudinal separation 
K6U - speed control gain for speed error 
K7A - speed control gain for acceleration 
m - mass of the ship 
m(x) - source strength 

M - interaction moment 

MT 1 - moment to trim one inch 
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yaw mome 
desired 
induced 
induced 
induced 
indu<ed 
yaw rate 


radial d 


nt 


lateral ship separation 


lateral flow velocity ignoring qr 


longitudinal flow velocity 
lateral flow velocity 


vertical flow velocity 


istance from the axis 
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and dad 


radius of the body section representing the ship 


¥V¥i 


indicates sign in control equation based on which 


side 


sinkage due to shallow water effects 


time 

coordina 
tons per 
trim due 
longitud 


velocity 


te transformation matrix 
inch immersion 

to shallow water effects 
inal velocity 


commanded by speed control 


speed control time lag 


sway vel 
longitud 


longitud 


ocity 
inal coordinate or distance 


inal force 


lateral coordinate or distance 


lateral 


vertical 


force 


coordinate or distance 


int 


u 


vertical force 
rudder angle 
change trom original 
velocity potential fune 
yaw angle 

mass density of water 


pitch angle 


ship acted on by ship K 
interaction 
ship acting on ship I 


indicated ship has no 1] 


partial derivative with 
partial derivative with 
partial derivative with 
in x-direction or about 
in y-direction or about 
in g=<direction or about 
partial derivative with 


Sandie laubrwud caetetocenorooneetieetee eee 


speed 


tion 


ateral 
respect 
respect 


respect 


X-axis 
y-axis 
Z-axis 


respect 


to 


oe 


to 


to 


motion 


yaw rate 
surge velocity 


sway velocity 


rudder angle 
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COMPUTER PROGRAM USER'S GUIDE 


A complete listing of the computer program is found 
in Appendix B. The listing includes the computer program 
in FORTRAN, the job control language for the MIT Informa- 
tion Processing Center IBM 360 computer as of August 1977, 
and a sample input for the standard rudder case (Figure 12). 
The input cards are organized into eleven groups according 
to function. 

Title (one card, format 20A4) 

Timing (one card, format 5F10, 2110) 

DELT Integration time step, sec. 

BREAK Time for the replenished ship to break away, sec. 

ENDTIM Time that simulation ends, sec. 

TIMPRN Time of first printing of output, sec. 

DTNPRN Number of time steps, DELT, between output prints. 

IPRNT Input print option, 0=print all input, 1= print 
all input except coefficients, 2=no print. 

ITERAT Number of iterations to update source and dipole 


strengths in subroutine INTER, typically 3. 
Plot (one card, format 6F10) 


SCALDG Scale ratio of the plot. 


SRUDL Length of rudder shown on plot, in. 


SIZLTR Size of lettering on plot, in. 


TIMPLT Time of first plot, sec. 
DTNPLT Number of time steps, DELT, between plots. 


SPCPLT Space between plots to avoid overlap, in. 


The following seven groups are entered in order for 


the first ship and then for the second ship. 


Dimensions (two cards, format 6F10, 5F10, 110) 


ALPP Length of the ship between perpendiculars, ft. 
BMLD Beam of the ship, ft. 

DISPL Displacement of the ship, tons. 

cP Prismatic coefficient. 

CM Midship coefficient. 


DRAFT Draft. of the ship, £€. 


Card 2 

A22 Lateral added mass coefficient. 

A33 Vertical added mass coefficient. 

TPI Tons per inch immersion, ton/in. 

MT1 Moment to trim one inch, ft-ton/in. 
* XLCG Longitudinal center of gravity, ft. 


NSTA Number of stations, max. 21. 
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Sectional area (3 cards, format 8F10, 8F10, 5F10) 
SECAR Sectional area coefficient, A/A ax (bow to stern). 
Beam (3 cards, format 8F10, BETO, 5F10) 
BEAM Beam coefficient, B/BMLD (bow to stern). 
Draft (3 cards, format 8F10, 8F10, 5F10). 


RDRAFT Draft coefficient, T/DRAFT (bow to stern). 


Coefficients (8 cards, format 6F10, 6F10, 8F10, 8F10, 
7F10, 8F10, 8F10, 7F10) 


XUUU Partial derivative of X force with respect to ui. 

XUU Partial derivative of X force with respect to a”, 

XU Partial derivative of X force with respect to u. 

XVV Partial derivative of X force with respect to wv’. 

XVR Partial derivative of X force with respect to v and r. 
XVD Partial derivative of X force with respect to v and 6. 
Card 2 

XRR Partial derivative of X force with respect to nae 

XRD Partial derivative of X force with respect to r and 6. 
XDD Partial derivative of X force with respect to é*. 

XDDU Partial derivative of X force with respect to §¢ and u. 
XO Constant X force. 


YDUU 


YDU 


YOU 


YVU 


Partial 
Partial 
Partial 
Partial 
Partial 
Partial 
Partial 


Partial 


Partial 
Partial 
Partial 
Partial 
Partial 
Partial 
Partial 


Partial 


Partial 


derivative 
derivative 
derivative 
derivative 
derivative 
derivative 
derivative 


derivative 


derivative 
derivative 
derivative 
derivative 
derivative 
derivative 
derivative 


derivative 


derivative 
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Added mass coefficient in surge. 
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respect 
respect 
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to 


Oo 


to 
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to 


to 


to 


to 


to 


r and v. 


6 and v. 


v and . 
§& and x? 


Be 
YD Partial derivative of Y force with respect to §. 
YVDD Partial derivative of Y force with respect to v and 6, 
YRDD Partial derivative of Y force with respect to r and a*, 
YO Constant Y force. 
YVDOT Added mass in sway. 
YRDOT Added mass in yaw. 
Card 6 
NDDU Partial derivative of N moment with respect to ae 
NDU Partial derivative of N moment with respect to 6 and u. 
NOU Partial derivative of N moment with respect to u. 
NVU Partial derivative of N moment with respect to v and u. 
NVVV Partial derivative of N moment with respect to +, 
NVV Partial derivative of N moment with respect to !v|,v. ) 
i 
NV Partial derivative of N moment with respect to v. | 
NRVV Partial derivative of N moment with respect to r and v?. iq 
I 
Card 7 t 
NDVV Partial derivative of N moment with respect to ix. | 
NRV Partial derivative of N moment with respect to r and v. 
NDV Partial derivative of N moment with respect to § and v. \4 
NVRD Partial derivative of N moment with respect to v,r,64 
NRRR Partial derivative of N moment with respect to r}, 


NR Partial derivative of N moment with respect to r. 


—Th= 
NVRR Partial derivative of moment with respect to vr. 
NDRR Partial derivative of moment with respect to 8,r°. 
Card 8 

NDDD Partial derivative of moment with respect to e*, 
ND Partial derivative of moment with respect to 6. 
NVDD Partial derivative of moment with respect to wie? 
NRDD Partial derivative of moment with respect to 2.8". 
NO Constant N moment. 

NVDOT Added moment of inertia in sway. 

NRDOT Added moment of inertia in yaw. 


Rudder (2 cards, format 8F10, 1F10) 


DRMAX Maximum rudder angle, deg. 

DRDOT Rudder turn rate, deg/sec. 

DRSENT Minimum change in rudder angle acted on, dea. 

CK1c Rudder control gain for yaw, deg/deg. 

CK2R Rudder control gain for yaw rate, deg/deg/sec. 

CK3Y Rudder control gain for lateral separation, deg/ft. 
CK4V Rudder control gain for sway velocity, deg/ft/sec. 
DLAG Rudder control lag, sec. 

Card 2 

DRO Initial rudder angle, deg. 


Ee 


Speed (1 card, format 8F10) 


ULAG 


UACC 


UDEC 


USENT 


Initial speed, knots. 

Speed control gain for longitudinal separation, 
ft/sec/ft. 

Speed control gain for speed, ft/sec-ft/sec. 

Speed control gain for acceleration, ft/sec-ft/sec*. 
Speed control lag, sec. 

Maximum rate of acceleration of ship, ft/sec?. 
Maximum rate of deceleration of ship, ft/sec’. 


Minimum speed change acted on, knots. 


Repeat above 7 card sets for ship 2. 


Locations (2 cards, format 7F10, 110, 3F10) 


XDIM 


YDIM 


cI 


PASDIS 


XLDEC 


DEPTH 


ROW 


IPASS 


Initial longitudinal separation, ft. 

Initial lateral separation CL to Ch, ft. 

Initial angle of trailing ship 2, deg. 

Commanded lateral separation, ft. 

Distance from ship 1 where ship 2 starts decelerating 
to match the speed of ship 1 for underway 
replenishment, ft. 

Depth of water, ft. 

Mass density of water, ib-sec*/et‘, 


Pass control, 0= underway replenishment, 1= steady 


pass. 


Card 2 


YCONT 


HEADBR 


UBREAK 
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Width of relative heading and separation control 
zone, ft. 
Commanded heading of ship 2 after BREAK time, deg. 


Commanded speed of ship 2 after BREAK time, knots. 


The 


APPENDIX B 


COMPUTER PROGRAM LISTING 


| 


0 9 rem 


T J9Vd 


Iain 


wee 


€000 OOO 2=lS21SHIG=090Ss GG NISAS*I// 
2000 WNGO=O°NOTOIYS eddliS*LOId *SSASe=Aavudi 14919N04 99X3 // 
T1000 TOOSE015=4WVNODS COINS JAVS SONT US dWIDIVI)=GI*65dVL=LINN dNLIS8/ 


—_ 


€ 
94 OOM IVAW 
Oo StOON TVW 
1 7 OUNTVA 
CLOON TVA 
CL UGNIVA 
Tt OONIVW 
Of OONTVW 


i 

g 6cUONTVa 

: ee 

j LCOONIVW 
9200 NIVW 
G OCONIVW 


£CCONITVW 
2Z2OCONT Vin 
TCUONIVW 
OZOONTVW 
GCLOON TVA 
BICONIVW 
Z1CONITVW 
9TCONIT Vin 
GLOONITVA 
YIOONIVW 
ELOONT Vin 
CLCONIVG 
TICONIVW 
OTOONIVA 
60CONIVW 
BOOONT VKH 
LOO0N TVW 

GCCONT Vin 

OOUNTVW 
VOULONTVW 
tL OCONITVA 
ZOOONIVAW 
TOOONIVW 


JOVd 
600€ OUCw 
yCOECdhn 
L200 06 


LQULC! OW 
900¢ CA 

SOOLOCdC 
SU00¢ OUOW 
%00CO0UURN 
700 0U0N 
£0CO0EUCUW 
ZU0E QUOW 


C102 oUCONW 
Z2102000W 
Tt0Z20G0W 
TTOZ20C00W 
OTOCUUUW 
010200 
8UdcCU 
L002zu0' 
9002000W 
SCOZ2 
SO0Z000W 
7UOCUU0W 
ec0dvUGw 
Tcoeodaw 


00090U0n 
OU0SUO00W 
O00%UCOW 
O000¢ OUOW 
JOO020U0W 
COOTOUGW 


(2) LdDVIHI® (7) UUs HAs. UA 

(Z) LOGGH*S (J) LOGGAS (ZI 100GA* (ZI) 1QU0N* (2) 1 000N/ IDV LaG/ AWD 
Cer deo’ (cpLad’(chixd’ (2d17s* (<) LAse LC VAS 

VAP CANT Kee Ss VON (ZPHVEAL (ZU YS See ak 
(CHE* Se LZOnN te * cTAONAL TZ Cave 


*(ZJYANINe (2) 41 AJ} 
VWI 


2H) 2GNS “12h de 5 
#(TZ*H LAADS “IT 28S) AONS SIT S89 AGS S(T 24H WOS 4 (124 4) WS/ cave 
COVMEBD CE VANT SA Z OTS 122) KOT ANON Tt e* 22 Ae oh eigiste 
S(TSE?S™) CANE (128 JI OVE (9) WIO7 U9) X04 C1254) TX/ WIE d0/NOWAND 
SIAS AAS ( IONS SO IGUVE *UVYOFIO SoUYlds IA/NOIDZGO/I.UNWOD 


Wwe#H0D 


LOL'CZIOTMUS *(Z) de WS *147504 ata rale 


AV IUdAT HO 
*SSVdI MOUS HIdDSAS IIA IK*SLOSV dS (HIIDS (4 WIGAS (4) HWIUX/9IOT0N ISS OWADD 
C2pINISAe (2) 93 
#(SJIDIVNS (7S JOVAING (ZJIVLADS 1 CINGHD* ( SIXS 9% (2) CASUSSENISNGOWNOD 
CCYOHG*ICIDVIG" 42) 


SC ZVAEHDS(ZIYZWD A (ZIITHO SUC) ANSS UGS (2) LOGYUOS (2) KVAUG/ONeONTS’ 
StS Nideid liye Ae 
Clete ys d/wduUGNI ZN 
CHS SPV Dgseuml yt 
(Z)TISN* C2? SOE AE has eld a a eves 
SCI LAVES* (IWS Ce eo" he PWSIG*(ZVAWWEe* (2 )ed WH tNI/NOWRWID 
L1WdIDdS SL VGNLUSS TOW le det ioe is ee Vachs WnOD 
LVYALI SING] SNUdDNIGSNUdWIL WILLING SVG et INIT OWKOD 
PAWS ANIN UYU TV 
NIJNDUIAS L1H GISTAIY 
SIOtINOD Q34dS NV x iS Aad 
Q30QV SINJWOW ONV S3DNO4d NOTLOVYSLNI AOQVSLSNA UNV J9=-SS0n9 
S¥I910 NOLWOD ONIAVusdO GISITAS 
SWIOIWd NOWWOD INdDN! dM 13S GNV iNdNI] ANTUd Gl O4ASTASy ININI 
TdAVIVG SNIJAIDNGNS 4048 C3IIGV HLIM W30G0W 
wVUOOUd AYMOITICVYL dIHS HILVM MOVIVHS SH4 
AVHOOMd NIV 


I 


T 


YVVVVVIYUUYUY 


t  Jjovd 

, 2200N1 Vi : anhiined Oot 
ol/00NIVW Hid 30-=( 1) A107 
aa POLCON IVA H1d3O =(P WIZ 
iy 6900N1 VW "O=(Tiwius 
BIOONTVW “O=(PIWIMS 

" LG00N IVAW ae | . 

9DOONITVA "O={(P davulk 


SYOONLVA "O=(LPVUVGA 


‘ YvIOONT VW O=(f LUVuUX 
+ £ JOON IVAW “O=(fF DININ 
‘ Z9UONIVAW Ot VINIA 
: T90O".T¥W "C=(TIANIX 
ey OL OONT Ve (fF ICUG=(F Jed 
: 6SQ0N1IVW "O=(TIANIS 
bSUONTVW *O=(F)1NG0e 

LSQONITVA *g=(P)1000A 

a 9SOONTVAW *9=(fT )IGUCA 
SSOONIVW "o=H(F VIGIL 

bSUONT Va *o=(r)10900n 

ESOONIVA "O=(fwloa 

CSOGNIVW "O={fF 9H 

TsoonNrvw "O=(PUWTUA 

OSOONTVA “O=(T)DA 

69LON TVA "O=(F NVIC 

BYCOL IVA (Fon CF ATOR 

LVUON TVA (CIVdd WH (6 dd WakMDUxS*=( FIRS 

970C. IVAW 2*t=f Ol 6G 

6400 .1VW GO0”7O0COW *2/4Obe I de °4-H=4DdI a 

YOON TVA {AGNI VIV9 

E9LCONTVA 6H9O° T/C TAS 1USdS 

Z900'.1VW HiG6?°7G=0 JG0Ve 

TOON TVW 6d: S9L10°=Gvu9osc0 

OVUONITVA £OGT¥I*t=aIa 

6teCONIVW TIOEOCOW XV9(ZIOV3H SUV 519K S (7) TAMAS 07) TSX DU TUG. WD 
B8EOOIVW OTOEOGON (ZiidvIN* (2IwIGe T 


LEGCONIVW OTOEOUOWS (JZ) US (ZIWIGUAL CZ IWIGAS (2IAS (22WEOONS (2901304 (2)WION/GdS 6d O/OW AGO 


AFMOKE DEO AINOT YY OE WED HNMK FY OR DWFAOKN ASIA OM” @ 
SMe EEE KE THOT De avnaowore reroe rere wr ooc ¢ LO” ¢ 
ooo OO eo OO © & © i 45.05 x IMO DO OO OO O wh ot mt wt et wt Hi wt ot 
Sacre tec OOO oa goeo ooo oo oc COCO OC OO OOO OO OG t ; 
Pe AR a a a a A eo a | 
’ Ce ee en ee ne ' 
ee «f ef ef <f af ef cf at of af of a ef <f af af af <{ cf <f at af af af af ot ef af af ef af ef ot ct Kf '2 
ZSERBBRA ZARA LEA SD Seen eaea eR Aa REZ Ea ERZA BAAS a 
u 
TwWwoe « on 
© © © mw «t 
ooo 6 ¢ a : 


1#CM(1) 


~ <f ~ 
~ y ~ 4 
N uw >) ~ = 
— . R — & 
Q ty ~~ UN we me _ 
and ~ — e a a 
> - — ats - 4 
~ e N Cj 7s <f s — q 
~ + was wed Te le | N q 
N _ Oo tt x~O « F a 
~ od = be Ooo n— Y 
a _ 2 tt i-_— 1 
ea 3 c Y ae Oe ie 
od | * N bs ~-. ~~ 
«t a ~ b at — ‘ 
+ oot — em me - 
_ ~ ~ = “> peo . — 
oo] t €) ~ er ~ 
i ~ uw 1 os ‘a' sy ee « ca 4 > mS } 
-” - a . > me ww a Ww & & © » 
™N ™ a * : . ae = — oo ee ~ ‘ 
. ~ ~ ae —~s = a - ¢ - , - — o- . 1 — * 
2 2 THN + wa ™ ee ai th a < 1 Gy ~~ '"! 
- — ~ — oe ’ oe — @  &) = CF «tf «* «t aa -~ ; 
. . . . NS . — , a a» om Tf "34 1 e >» 
4 a Gas © & > a iL) ) & ¢ Cy be tee nN 7 oe " it " 2 " - 
t WRhtHH tH © wm ¢€f fF G « i a ok “om em Om em Lh a Sy ra 
ee (yb —— fi > et . “a6 —~ a | » Ras Sn | f ~ 
Aon “Fat TV FT | ' 4st | » 4 » iT ' ~~ = Y aoe eR UO ao 
ND ae et at - ~— sm « — os bw » 1 ome & ge 3 - — -t ~ & — oe ot ee © t + i 
Lie ae a Mb. a a we, me Oo ‘ ‘ > SP Ob) be ee et SF ee et et Ss el we we ue es a oe Se SE 
Poe cass one, teat ar ead at ee es er EL Wf a “uon- ow) GN Aw SG “ow > 
70 © GG Cc oe ee ee - a Tm, | a mM kt CS a me RY oe fC j “Sf y 
me Mee HP WLM EEA HSK Oe Om = S| OW C wo af Cet) oa ee ( 
| o 
: 4 
; «4 


GS 39Vd 


SOTONIVW LEOF OUCH JNNILNOD O8T 
tv7TON IVA 9t0£0CG0d LTI90x1 VAINLOtL Tanll=elidwit 
CvVTONIVW OCOLOGONW TVIVG V1V 

TY ILONIVW SEOEOCUOW Out Of OD (LidWit ~“3N* Swit) Aq 
OvTONIVAW 00¢ OL GO CHILTON] “35" Jute) si 

6c LONIVA LH AS 

Rt TONIVW INIANOD OST 
LETONIVW COOGTS9) AL1&EM 
GSCIONIVW JNYILNOD OFT 
Gt TONIVA S9QWIS7(1 10 W=01 aS 
¥ETONIVAW SOW IS/ (1 dd IV=t(l ea IVS 
€CIONIVA 107d YOd SHLONAT W2S 4 
CELONIVW ANNTINGDS O&T 
TE TONIVW Os ee ME a OG I as a 
OLTONIVW €1T049000N O° O=C 7513 ZHA 3 
6CTONIVW 2@10%00CH OHH TA 1TAOR 
HZTONIVW 600%UU00W O*D=(7*13G7Z0S 2 
LZ2TONIVW O10%000N O° 0=149" FINZGS 3 
GZIONIVw 800¥0CUN O*0=( 1* 1 THAQS 
SZICNIVW L00%70C0nW O° 0={ 1° TIAAGS 
7ZTOMIVW "O=(7°13.205 
EcIONIVWW "O=4 9° TAGS 
CCIONIVW D*0=¢( 4" TI WS 
TZIONIVW CAT VIKA KOZ ANO de ZAS* ae 7H) I 
OCTONIVW SOCVETICAUF (TST OVUS (191) UVOSS SC 1S TLV uot (tS T)wv3d* 1 (00649) 511 eM 
6TTONIVAW C1) X03 WV=INEK=¢ 7°27 TX 
BIIONIVW q=7V 
LIICNIVA j NI*t=7 vet GO 
GIIONIVA 1 (008*S) JLIUM 
SIIONIVW ‘ C1) X94C1 dd 1W4%S°=I9NIX 
ZTIGNiVvw CbiviSnN=a (PVVISN 

EC LIGNIVW (1)x0=(f)xa 
CTTONIVW e+1=f 
TITIONIVW CTIXO/ (CGT ST) ZAN-(NI STP ZAGIV=ECNE ST) XOZAUG 
CITONIVa CL) XO/ CCT ST) ZA8-(25)) ZAM =0CT ST) KOZAGG 
6C0TONIVA ANNILNOD O2T 


etree Renae ETS 


hie | 


(THI LVAWacCd OCCT 

(09° OTS* XT IGP XT ACI KITT 1VwHNS 006 
(TXHZ°XL © XOZATIHOS X44 OVE DAVHL Z 
GSTON TVW *x¥c"OQVY SAV ZHE*XC*OVY SAY AHO*XE°OQVY LISSHE*XZ*VSHV LIISHE T 

STIONIVW *XY*LAVUGHS S XO SWYSd JATIVHHSESXSSVISNHY SX? SEL Se THSOHGIIVW aI O08 
€STONIVW 7 dULS 
2STONIVA “Jjupya AVS ¢Co'O YS’ IAW JT 
TS TONIVW WILONZ=3WvI1 NSHM NGILISOd WNIJI 101d 
OSTONITVW JNNITLNOD 
6410! 1Vw OSI OL OS 
8Y7TON TVA 175C+3wWll=3wld 
LYITONIVA §34g1qa W1Vv2 
94¥TONIVW 117490/0° T=I111350 
SY IONIVA wSJINI 11V9 


Ne oA ania amet. 


l 

9c 001 ANI 
GeOO0Lldhl 
Sc UUlLdNI 
CLOOLANI 
2LO0L dhe) 
TE COGN! 
Or O01dNI 
6200idNI 
82COILdN] 
L2COLANI 
92001LdNI 
GZ00LdNI 

cUO1LdNI 
€cOOLANI 
CCOOLINI 
TZO01LdNI 
O2VOIldNI 
61T00idN] 
#ICOILdNI 
Z1001dN1 
9TOOIdNI 
GICOIdNI 
FTOGIdNI 

TOG1LdNI 
ZICOILdNI 
TICOidikl 
OTOOLdNI 
6UCOLANI 
PUCOIAGNI 
LO0CO1LdN 
9O0COLdN 


OOLaNI 
zoebi dk 
LUO0LANI 


39Vvd 


2202¢ jv 
TLOZOUDW 
C2O2C!0N 
61O2R00W 
81020900W 
LZ1T020U0K 
9102 000i 
SlLOZOUDY 
¥IOZOU0W 
€16¢e@ucow 
¢€cCo0c OCOW 
210200nW 
€1L020d0w 
TTO02C ow 


60020 00W 
oCOCUNGA 
BU020U0W 
60020004 
6002CCOd 
6002 00K 
6002 0U0W 
6002000W 
8002 iw 
L0O0Z0C0W 
GLOZ 

GOO? 

SCO2ZL 

¥COZ0U0u 
CO0ZUUCH 
2002CCOW 
T00Z200Un 


TCO¢uCco 


er 


SS TET FE SEN ae 9 


CIVESN*Ter* ac * Pjpwyad) Coz: IGViI4a 

CIVISHS TSP SOP STU 99S) Cote sdGy ar 

(JI VISR=IVAISN 

CEIVISNSCLIODINCAITAWS CTD Id CLI Cev SCT IS24 (OTB Sy Uys 

(TV LAVHOSCTIWOSCD IAI CTD VdSIGS (DIG Iau Ciddd Wy (OZb* SIGN ie 

24 t=4s. OOF OG 

L1d3dS *LVdNIOSL WWI a1 dZ1S* 1anHs “90 WIS (CZb*s)Ovs¥u 

AVUSLI SING] SNYUGNIG*NUdWILSWILONS XV SHES 1 799 (0T8 6G) 0¥ se 

JWI (Coe *s)Gv3a¥ 

(WLILAVOINSHM AW4Vv9 

SLWSd4*(-CIONS SOIGGVA SAVH93904 HN I d§ Ie /h.SI2E0/NUWHDI 

AV ze MrdGy SHY ANODA 

©SSVdl *MOYUSHIdIO* DIA IX SSIGSVdS (9IIDS (9) WIGAS (OI HICXSJDDICKI SI UWWID 
CZtIN3S0" C295300 

CZI DIVA ECS OV UNE PIV EA? (CZIAS HOY LSI KG KS) CNV UGS UNIS nanwOd 
CEO LENO It CI ASH 

*CCVAEHD CS) HCHD* (SV OTH IY AST ANSS SO * (2) LOGNG* (29 xXS neOs ONAN y Ro if) 
(ZY LODGUN* (2) LOGAN *( ZION* (2) GGUN* (7) GOAN® 02) Oh." (2 POOGN 
“(CYUNYUN* (72) PHAN © (7c URE 7) HUN S CPU SAN eye SUC VAAN 
SC ZIAAUNS (ZIAN £07 PAANS (2 VAAAN® CZINAN® (ZJINUNE C279 “KS nnd 
“(ZYLOGBA* (29 Te nn aos eee a AAS (ZIOCAS(Z7ZIAGGA 
®(ZIYYGALO?S PRUNAS (CC) HAS (CC) UHHAS (ZI GUAAS (ZI ACAS (SI AUAS(ICIAACA 
FC ZI AAMAS (ZIAA SU SPIAAA® (ZI AANA *® (ZITAA £172 IRA HE ZINGA* TC CINKHUA 
“(ZV L0GHX* CZ IOK* (2 INGAX* 4S 1 GGK* CCI GEX* FIVE 

© ( CYOQAX*€7 YAAK SECT IAAK*® (?CJINX*E CZINNK* (SIN Wand 

CUTS * 274 3Ve vif 9D 

C1?2*2IWV 297 Wii? 

CTS * 2ZTGN IES F 2VS INI SHORWDD 

Ce VVASN ACES EA SCUTIWe Pe hid a AS eR cacy 

*(ZILAVYO® E72 YW OS dd 0 ?)) TSI (C70 Wha * U2) dd WIT OER J NOWNDD 

LWd3dS*LId NLA Lid Al Lt eLizis ® IANS 890 1¥ 9S 71 Id CRIS NORADD 

IVYUSLIS ING! “Red NLO SR MdWI LS WI LONS SHV Odds 3 T4G/WI LL INISNGWHWdD 

(GJWILAVGS(07)31 11a Sa Tver 
Tiw* LOGUN* LOGAN SONS GOUNSGGAN SGN *GUGN‘S ueG eMUAN 

SUNS SUN SOUANS AON S AUN SAAN SAAUN SAN SAAN SAAAN SS ENON ENON SANG TW 

INdGNI IJNTILAGHOGNS 


H 


| 
w 
foe) 

| 


2LOOLANI 
TLCG146N] 
OLO00idN] 
6 SOOLGNI 
89CCIdN 


6SCCIi dN] 
8SOOIGNI 
LSO001dtI 
96001dN] 
GSOOLdhN 4s 
¥SCOLCNI 
eSsO0ldtil 
2SC01LdN 
TSO0S dtl 
OSOOLGdNI 
6¥COLGNI 
BVOOLANI 
LZ7O00i Gh 1 
99CUO1aNI 
GYOOCI1dN]I 
7yOOLGNI 
EF001dNI 
Z27COLdNI 
T7O0i1dNI 
OvVO0OLANI 
64 COlLdNI 
BLOOLGNI 
LeOO1LdN!I 


39Vd 
94¥0¢U00Ka 
9¥02000d 
S9O02090UW 
G¥OCOdUN 
94¥O2UCU; 
7902000! 
£€%O2UGOW 
2402 GU0N 
T¥O2 000K 


620d GUOW 
620200Ud 
8dO02000W 
L2202000K 
peacnaou 
9¢20200UW 
9¢d0Z20U0W 
§2020 
¥zOcO00W 
€c0z0d0w 


(1) 1UGBA*S (194 


SCTE)GUAAS(CTIOAS (CI )OOGAS (TE) UUGAS (IL HaGhAS (TDI GAS CD Gas ¥16°9) ILIA 
CEIGUAAS CIIAGASCLIATAS CT IAANGAS CI JAAHA T 

FCTDAAS CL IANAS CT IARAASCEIRAASCEIOUATSOCLIAGASOCLIONGA CF 659) JL TUM 
CT PLOOGNK*? CL IOK* CLINGS LT GGKeT1 POUs* AT BRK FT 

FCLIGAXS CT PUAXECITIDAAXS CLINE CDINAX SCL IANAX (T2O*9)ILTHM 

OST O01 09 (T °33" ANYPT) 43 

CIVISNS THF SOP SE) LaVuGas (lft wVad Sf (FST) ev95S Sf) (05649) 311 uM 

(1) VISN=1VISN 
CTLIVLISN* CESS VK CA IIe) Jed CIV SEV EA CT ISezZVv OZ 

*(TPILAVUGS (CT IWIS CTI ADS CT IIdSIOSCIIGINGS (liddIvil (0L649) 211 64m 
~* t=] Od 8G 

IWIDdS SLIPNIG*S A IdWI LS ULIZIS * TINeS*90WIS TI 

*IVOSLIS INUdL *NUGNIOSNUdWIL S WILONS SAV GNU S1I199 (C16*9)411em 
WILAVO*IDTLIA (00649) 311M 

OS¢c UL OS {2 *OS° iketdI} si 

AVIHUN* VEGVAHSLODA T 


®SSVdi SMO NSHIdIOS DIGIXSSINSVd S(IZI IDSC ZIWIGAS (2) WI OX 


CLVISGNS (12 SDVAE CT OV INS EINES CT NRSC IF XGH9* (1968 


(Hioxcetryowd 


A EEREN CPR eT SO a9 
(EI LOGANS (CP PLOOAN S(T) 


DJIWD* (1) iN35u0°(1) 10 Fas We Pe deb 
ON* (1) 00UN* C1) QGANS (1) 0N4(1)G6 


S(T) YUSGANS CTP UNS CED HHUNK EC LIGUANS CLDAGN® CILIA CLDAAGN 


CTV LGOGAS ET ALDOAAS CT OASET GGA S | 


SCT PUBAAS CII GAS CLD GHHAS CTI GUAAS CL IAGAS CLIAGASCEIAACA 


SCTIAASCTIAAAS CT) AAAAS(CTIAAASCLIOCAS(CLINGAS CL) ANGA 
Esipone 1a 1oneE ESIGN" 11 GUE *“(1)Cux* (1 )uny 
(LIGAXS (CTI GAXSC TIAA CDK CPAs £ CLAY 
CIVESNS THF SOC STL avuae) 


— . a eras oes re aes 


AAS LA TICAS CT )GG&A T 


~ 
_ 
_— 
+ 
eo 


(1LIAAGN I 
(O28 *S)ICVI4 
(O26 4S)0V4% 

(1)4#xuGA I 
(O26 *GIOVIe 

(1 )AAtA T 
(G26 *S)0VIR 
(Cece *SICVa4 
(O26'S)GVie 
(U2¢*S)GV Ie 


¥UCOiohI 
exCCldhl 
ZHCUIANI 
Ted001atl 


€S020C0n 
£50200 0" 


260200'0hK 


*SSVd1°sM 


Ld 


US HIdIO4DIGTYS SIGS ¥d*(c)dIDS (ZI WIA‘ 


AV «Assn * tig 


(2) 41 0x 


b 3uVd 

, POTOLINT 0i0¢20G0n ( O&R 
wlOTOIdGNI 6902000kK O24 
P90TOIdNI 89020U0H (U Ok 

GUIGIdGNI L902000W 008 

HSOTOLANI 

eGUlOidh!l 99020064 Hid3aG*S10 

ZOTOLGNI S90200UA (f¥ST=TS (1 IddS C1) WdSIGS (TOW S Ci dd Vy 

TOTCLANI 79OZOCOH : WILAVGS OS 

OOTOLGNI 79020U00W bt 

6b6901dNI £90290C0a av% 

BovOldNI &9CZ2OU5n 00¢ 

2Z600idN] 2902000N (1) 939N-=(1)930fM (0° 

G96COLINI 29020G0A : ( 

GOCOIdNI 190Z011UW Sea" 

46001dNI OC9OZOGOW ay 

C6001dNI O902U00K OVUS 

CEOCOIGNI 6S0Z2000K GVvUuS4 

TECOIdGNI 8602000UW OVUOsUe( 1) 

Ob6L0GIdNI SOZUUDH QvVrzcCsUy{ 

66CO1dNI 9502000 Vugsd«( 

BEQCOLINI 9SOCOlONW "Cie 

LZe00ich!l ScG7c0d0n CLs 

98OOLdNI SSOZ000b 

SHYOOLdGNI 7SOCO00N 0S2 


JA I 


U*G) GL 1uM 
Ja. EINGD 002 
(1) 4N3 


sne*t 


OVOOLAUNE TSEOZCGUORETIDIGN  CEIDTVASEPIOW INO CEDVLZ ADS CD IANGHDS CT XECHDS (TION (06659) 3211 0m 
6LOOLdNI OS02000N (1IOHGSCLISVIN* (CE 1ASND T 
BLOOLANI OSOZOUOW SEPIAENDSETD VSZWDSCPIDINOS CTD ANASHOS (I) LOGHOS (J) xyWsd (05659) 3L1UM 
LZLOOLdNI &902CG0K SNNIANOD OST 
9LOOLAGNI B%02000Un C1) 1399N* CLJLICANS CI) ON* C1 V0GuN T 
GLOOLIGNI 8¥OZ000UW SCE) GOANS( IT IGNS (TIGOGGNS CL) MUONS (CLI EEANS CTD UNS CL) Beek (22649) 311M 
vlLOOIdGNI] £402000W CLIGUANS CLIAGNE CE DAENS CT IAAGNE CLIAAGN T 
€LO0LldNI L¥02C05n ®CTIANS CT AANS CLD AAANS CEI NANS CANONS CEIANGN SC LIANGN (97649) 311M 


| 
~ 
foe) 

| 


0} 
¥>OTOLANI 
t7TGLdN I 
eviold 
To lOldhl 
OYTOLdNI 
6eTOldhl 
SE TOLdN! 
LZETOLdGNI 
9tTOLdhl 
SE TOldnl 
St TOLcGN] 
€e1Gldt! 
Zt lOlan 
te tTOLah 
OL TOLAN 
6CTULAN 


] 

i 

I 

| 
SCTOLsGNI 
TOLdNI 
TO1LdNI 
GZTOL ANI 
¥2TOLINI 
ectuidhl 
C2TOLAGN 
T210idN 
O2TOLdNI 
6T1T0Ldh1 
BITLOidN] 
LITOILdtil 
GTTOLANI 
S6I1OLdNI 
SILTOLIGNI 
eltoldhl 
CTtTO1LdN! 
TTTOLdNI 
OTTOLGNI 
60T0idNI 


— 


49VG 
é€vU20C0W (UT 64 ERT Ve {REP OT Te” BAe KY Xe eA NY 
esQeoonn *¥> *INODAHG SYS SSSVdIHS °%S 8M UHYHG SYS SHIdGUHS 
THOZOCOWN #1510 SSVdH6*xX725(72Z) ISdHOS XY SIS IWINAHE SXE SC CWI OKHL X74 
THOZOCQOW (04°65 *XT)U SXOSSEINIS NHOS KE f41V793K ta he *FAVHIIVHZL * XC 4 
TeO2uuuKn §KXo*VLHDHY XO SNGHIAY SXD* KGHIHY KOS TGA LE lib? xa ¢ 
Ne O2CQU0W {{ 
OvdZ000H ®x¥9*/*ONY LINIHSSXZ49OV7 GNeHd * Xe *AGADH YS XO FALHTHY Ff 
OvOZO0On *X9*DJIWIHY* XS*INISONUHE $Xe SSAVUUNYHL SY? SONVUNUX VAHOS XG * 
tz 
*x¥9*/* LOGUNHS XS £106 eae SOR Ont sae dey 
®y¥L SGOONHY*X9 S MUOMHY 2X9 SUUANH? ! XL SUNH? f hd SUNY SKE S 
i(d 
© /*OUANHY © Xd SACNHE SX SAUNHE XD SAAOGNHG 6X9 SAA GNE 7 © x 
6LOZOUOWAANHE * aye Ahi MEGS C5 FEL AGGE es CAL PH a ow GIL ee 
L102000W CC 
LLOZU00N oni a ee GAH? S¥LSGQUAHY x9 *CLiAAt 
fe 0c 000M ®XL SOODAHY $X9 S SUGAHY £X9 SEUAAHY § KL* YAH & XL SUUGAHY * XH fF 
910 ( GU0d (le 
9102000W *x9* SS OUAAHY XL SACAHE S XL SABAHE § KG SAAGAHY S KG SAARGA in? x 
QLOZOCOWAAAHE §X9SAAANAHY XZ SNAAHE S¥L FNOAHE fXL SNUAHE fXO *x6* 
6102CG0H {{< 
610200GW *¥9°/* LOGNKHS * XS * OKHZ * KL F NGAXKHY * XZ MOGAKHE © XL SSK * KE 
GLOZOL SOAKHE ©XZ © UAKHE *¥Z FAAKHE © XLS NKH TSS XB SNAKE P XO NNOK iy fH 4 
¥l07@UU0nN ((ts%t 
7LOZCOGUWS ZI 4X8) S/S LAVHGHS SE XG SHV ILHOS XeSV atv LOASH6SX2* VIN S99 * 
€l020uaw (2£T *x SE a ee a ie EXT S TY Bae KRUG ty 
CLOTOGON KES TIS Xe* 7 VES QHHOY*X 95 SNOW *x2* np I Wwelweonho*xT Nig 
€LOZUCUWS VNCOVE MAHG XE SSVAGIVIV AWG Ske "E54 OHS Oxo! dIHSCTwis *x2*3) 
€lZ0¢20900W YT *NOL WVWSIGHE*XT*OIW WV 3THES X77 dd HIONIT .opINIS 
CLOCOUUW ((9°64*x 1)9 XS POT KS Oi SA 2 oa RTS kee ere 
2102000, YX Z*91IO Vd LVIGHs * kK? 8 SAT LAL Tid X79 U1 SZ IS Hat ef 
c£02000W *¥Z* ID IGT IW ISHS SXTANODTLVYUSLIHG SX? SAINT BATHS EKA M1 se 
ZLOZCUOWAWILINI UdHb £ X27 SSWILONGHL OX 2S GWT LAV Se cHe Se XSYS SW LL IViddd § Xy* 
TJ 02UG0W (/*4¥et 
TLOZOUGW *xXZSoV2s SJPLVGHOS KES YVGCPXOTS//*SNOTLVeHAdD ALIHIXO%e 25 
TLOZOGUWIOANI SdIHS UOML 30 S3DHO0S3 Widl GNv SSIHOLISPVesHTs* xcT* 


HT) ivhedod OOO 
204 JIVAL FT 
H1)i\wWals 066 
o°63*KTE Z 
¥OSHEZHIHY YI 
HT)JiVeiUuod OBS 
"63° RXUILL Z 
se © MHZ. F 
VHIJividld LL6 
"OS KEEL Z 
1 *Atiiz# ys §1 
HITJAV~uOd 946 
"G3" KUPEL 2 
%*yet SUAHZ I 
Llivasds 16 
"GS" XTC & 
L*hAA Ages A? Baad | 
HT) ave J tle 
"6s" KT Zé 
Swe ‘te § | 1 
HTLVvHaAO. Tle 
SoM LIERRS * 
HiTda sewrod 0S 
"GIS" ELIE £ 
, i we Ae a 
IV¥VnS J adhe I 
WL) ih 4i O£6 
ld JIVGS ou & 
sSUCTNUHE 2 
ig ot ee | 
HL) iveuld OG 
* SAW PH? © 
VD WI O3AT 
tHT)ivatlla 006 


OSTOLAN]I Qn3 


6710idwI YHOZOUD4 Cis Heo Ors? 5 iL} J) Hildj0 HoT T 
BYTOLdNI veo20U0w *x2*15 HE*C*OTS® SI SINVISIGO ONISSVd dIHS H9Z /)AVWYOS OZOTI 
L7TOLdNI te 020004 (CEP OTS*X9* TOTS STE “OLS x152 Z 
97TOLGNIT CHOCOCOW STISXSE) S/S INSIDISS5ND DIAVASTUdHT SS X2* ANSWS OV 1S IGHZT* X24 av ey SI 
SYTOLGNI £90COU0WX9SHLONG THOS XESAIHSHYS XE S2SdIHS SO NOTIVIISLL 30H e*xG* HTD ivWweod OTOT 


=-89~ 


2 na ONIN be emt son Ader ted Uta! 


et 49Vd 
9£00 LIH O1090C00WN G* (ZI Wd=2O Tay 
Gt00 LIH 600900GNR G°*s*(1)01W8=TO lw 
"t00O Liti 80090G0W G*2(C) dd W=Zdd1V 
€t00 LIH 2L0090UG0wW G*s( Tl) ddg W=Tdd lV 
et O00 LIH (ZS4¥TDINIS=CZUNIS 
TeooO LI (TSHLOINIS=TANIS 
0:00 IIH (23419)SU9=2xS09 
6200 IIH (13419)SO9=TUSOD 
@c0o0 LIH (1)19-(2) 19-234 19 
2200 IIH (2) 19-(1T)19=1353u19 
9200 I1H 00% OL 09 10 °“OS3* X99 49 
Geo0 IIH IN IINID SOI 
%200 IIH *1H=(29 3071S 
€200 IIH "YT ={7T)3S01$ 
22cO L1H JSANITINGS OCT 
Tg00 IIH GOi 62 Of 
0200 IIH "1 =¢(2)3G7S 
61CO LIH *1==(1)3al 
8TOO IIH GO? Oh. BY 1" O =D O23 TAvAs Si 
Z100 LIH 9CO9OGOW CUTIISDINIS* (CTIWIOX—(2)WIGXI=COTIIDISOD*C CTI WIGA-(2 DwIGA)=(2)13 
91G0 LIH SOD90GOW C(C)IDINIS* (C2) WIOX-(1T)4aFGX)-((2)19 Hehe A eepes De olarak 
GICO LIH YOOSOCUGH CITIIDINIS&SCOTIWIGA=( 2) 819A FOC TIIDISIOeC CT IWIOK-(2)WICX)=02) 15 4xK 
7100 IIH £LO9CLUOW COZVIDINIS# (0 2)W) Seip i Ep be tuber lpi gee ods 
€100 LIH 2Uu0900CH 70° T=*C° TL IANV VIVG 
cltO LIH T0O09UU0MN (CY IVANHOD* (9) XNYSO9* (2) 19NWV LOISNSHIO 
TI0O LIH TTO€ OCbW XV (C2IGVSAH SUV3 IDX S12) TAMAS 02) TSX DIVO). UNWOD 
O10G LTH YO0LOCO0W CHTWISL® OSVANTS £02) 90TS* CUS* ]) RGZAYO* CVS ES) TAU* AIS * VIZ TI 
6000 LIH YUOLECOON “(Ve* pier *2d0VR (91% 107° (7) XO*% (12°94) TX/WITOLdO/.0WW09 
800U LIH 2O0L0CGW IST “CZIGINGS § (2) cd WSST1L15904 CATL/WTL Ld Os WWD 
2000 L1H 210?000n AVAGO UGIGVGHSLNODA T 
9000 LIH 2TOZOUOw SSSVGISMOUSHIdDIOSIIAIXSSIGSVdS (HIIDS (7 IAIGAS (9) 2D CX/ DD INI/NGWWOD 
GO0CO LIH SULOZOCDr (VIVASNECCIODIR (CDT AWS (CV Edd (CVEEVE Cod cey 4 
7000 LIH SOOZOUUW *(Z7)L45VYUO* (2)W9S672)d95 (62) 1dSTGS (O27) 0 WES (2) cd W/W LOERITSNOWWOD 
£090 LIH £00Z0U0UhW LVUSLIS INGA SNYUdMNIGSNGdWIL SWI LUND ORV U8 fF LTIG/HILINEZNOAWOD 
2000 LIH TOOLOdGUN Tiw* iNIN‘S UVGn Iva" 
TOOO LIH 41TH GNTANONSAS 


7100 
o 1/00 
70200 

6900 

84900 

2900 

9900 

6900 

4900 

€ 900 

29600 

1900 

0y00 

6500 

8500 

21.00 

9500 

S500 

4600 

£5600 

2500 

TSO0O 

0500 

6700 

8700 

2400 

947CU 

G400 

74700 

£400 

c4700 

1400 

04700 

600 

8£00 

2£00 


tT 
Lit 
L1H 
LIH 
41H 
oD 
LTH 
L1H 
LIH 
L1H 
L1H 
L1H 
41H 
IH 
L1H 
Lu 
L1H 
Lin 
LIH 
Ld 
iI 
ii 
Lt 
IH 
4TH 
Li 
L1H 
L1H 
ilH 
LTH 
LIH 
L1H 
LIH 
IH 
4IH 
41H 
LIH 


49Vd 


Tyo9000W 
O07090UG0N 
LL O9CdOnN 


ELOIOUOWS 


ScO90U00N 
2£69000N 


9t O90C0CW(MOd 
9CO9000UNd JHL LIH SVB (2) 


6t090G0W 
¥L£O09CUCON 
te07000W 


c£09000N% 
TLO9CcOW 


od09C0d0Nn 
¥Z090C00W 
8 COSO0ON 
2209000 
SC2O9UCOW 
np eae 
Z090C OW 
see eanGs 
TcU9GCOW 
OcOo90CON 
6TO90TUOW 
RTO9CUGW 
2t0900G0W 
Z1090U0. 
91090C0W 
G1TO90CUW 
6 L09CO0GW 
€ TO9000nW 
2109 00GW 


T1IO9CGONW 


(MOG SHL 40 Lav daag Hoe Se “8s! 
SNL LEH SVH 01} 


JH1 JO 14V 1534 HO? SS°B84A* (T) 


CMOS SH) AO) Live tase NOE cr Ba CP) 
£t£O090ULNNOd AHL LIK SVH (2) 


Ii (07649) FL1UM 

oot O41 O09 

(2) dIHS INTIYVIWNZIAD 

GIHS GSOSTIALYd JHS 3D MOU SHL xxx OHOGIVR NDS 

S$1U (0€6*9) 31144 

OOt GL OD 

ddHS t 

GJIHS ONINVLIUNSAO JHL JO NYQLS JL xe OCHO) LVWHOs 
SIO (26°99) 311UM 

Got DE 09 

adi SO 4G7S 1 

* UHOG)IVAYNSA 

(OTECS9IALIUM 

2° O12) O14 0D 
* (2) 198A) 41 

LNdiNd 11V3 
r= 

ZARITLINOD 

0G4 31 39 

JNNILNGD 

O€T O41 G9 

(fF )XNUII-edd W=ST0 

Oct O41 09 (2ZQQWE “19” ACF PANZOIISUV) 31 

Odi OL BD (2d W *L9"° 1OCS*KNYOSI S091) Si 

(2) 301S* 1TYSODxTGIWE—-(1) LINWVs TANIS% Tdd 18401) TStHAHUF DANYUOD 

(Z)SOISaTUNISeTQWSI4( TL) LIANWValsSODxidd W4+tT) TINXK=(PIINGUCD 
Z2+1=C 

JOAN TANGS 

OtT C1 9 

(1) XNUuId-1dd W=SIG 

OTT Gl OO (TOWY °19° CCTIANHDOISTVISAT 

OT O01 OD (Idd IW °15° (C1)XNYO9)SuY) 41 

(1) 301S*2YSODx2GWe-( 1) LNW se 2UNISaZdd W4(2Z) 13HARHC1 DANYDD 

(TISGISxZ2uNISeZGtwO4ed dl) ds FAW 4% 2dSOD4%Zdd IV 462) THUX=( 1 PANYOD 
1=f 

Z*t=I1 O2t. oa 


GIHS O393 TFA cd 


Sui aviadan 


JHL 30 MOG AHL +3 
Sid 

Pe COvS "GE 22 02 

(O"0° 19 


dIHS 


S¥¢c OL O9 


0492 


SH su) 3008'S: oF 


0£6 
Ord 


G3S9dTIAlad daHi sai 3GTS LHUT 


eras) 
Oe2 


> 


‘ 
OT6 
OTe 


2600 
9600 
6600 
9000 
covd 
7600 
TodO 
0600 
600 
BECO 
LZHOO 
9600 
Gu00 
9400 
£u00 
2600 
T#00 
0u00 
6160 
8109 
2100 
9100 
S160 
7100 
€£00 


6SO090C0N 
2609000nW 


eepacninas 
S090G Ovid 


s090C0W 


o90U0W 


OSO9000W 


$YND90 NOISIV1= 


HHL JO LAV 15545 HO?S2*ss*® (2) dIHS SNIXVIz 
JHL LIW SVH (13 dIHS GSOSTIAIYd JSHL AD NusIS 3: eae OCHCOLIVWANS O86 
SIG (0R6*9) JLIITEM 082 
Oot O1 US 
{Z) dGIHS ONINVISSIAD 3SH1 3G 3071S AT 


(MOU 3HL JO L4V 1934 HOZ*2°s4* 
OSOCCOWNOd SHL LIH SVH (1) dIHS G3S0STIAlad SHI 30 MOU SHL exe O1COdIVWaU4 O16 


SIG (0/649) iL 1m O22 
nL 09 


67090CUNW(MO8 GHI JO LdV 1334 HOZ*72°SS* (1) dGIHS G39STIAI1Y 3 E > Osi 


697O0900IUWS 


89709CJC0K 
L¥09000W 
ws VAG) 900 OW 


SHL LIH SVH (2) dIHS ONIWVLYZA0N BHI 3D NYSisS 3 ch eee Ywtos 096 
7 iL1eM O92 
§il G2 


(MOH FHL 39 Lav 13445 HO?*7°Bs* (CT) dGIHS GACH TIALLY JH 4 sG1S QT 


97O090UGWULS JHL LIH SVH (2) dIHS ONTYVLYNGAD GHI SO MOu Gild x#% CHCE)VIVAYOI OS6 


S¥O90CEW 
¥4O900UW 
7909000W 
£ O90(0K 


S10 (066%9)SITUM O0S2 

1* (082 OLS" O97C* 052) DE BD 
JANLINOD GHZ 

oct OL OS 


Z2VO9OGOW( MOS GHL JO 1dV 1534 HOZ*2°SS* (C) GIHS ONTAVAAAAD BHI du a30TS USLT 


2709000WS 


SHL LTH SWH (1T) GIHS Ga395T1ALYd GH1 40 NYGLOS GHL xx% ONCEVIVNeDIS 046 


-92- 


SI 
9. 00101d 
Gt O0101d 
£0010 1d 
££00101d 
2+ 0010 1d 
Tf 001014 
0£ 0010 1d 
62C001UINd 
8200101d 
220010 1d 
9¢€00101d 
Sc00101d 


C2001901d 
T200101d 
020010 1d 
610010 1d 


2100101d 
G1001U1d 
G1CO101d 
¥1C0101d 
€100101d 
Z1900101d 
TtCOL0O Nd 
O1001U1d 
6000190 1d 
BOUDiJ0Id 
Z000101d 
90001014 
SU000L01d 
7UCCTLOINd 
€0oo0lild 
Z0001L01d 
10001016 


39oNd 

dM JATLISOd A OL NMOU JBATIISOd A ISAS SAXkV 
QENUYZLS d*G=NtI1S *H=NHALS S*C=001S *2=KM0Uf L=1d0d NOI d Gil1016 
CCL IDINIS #4 Sper pCi WA 
C40399 NSODx( sJ=4 29S 1aX 
CLP LID SOD at sdECTITIWA 
(CTVIDINISA( »y=( TV UTX 
907V -=({1)39VaA 
901 IXx=(]) 49Vdx 
SANIOd Y3S1N3D AIHS JO Old JINIAGG 
G=( 1 )YONY 
19-=( 1) ONnV 
$1 MN=CT1TISLNN 
i=] t ag 
SLINA JHOTY OLNI JONNY YaqGGNYy anv *37°% d5 LysA09 

(2V9LAA SCS VOLAGX * CS VGLSA SOS NGLAK*® (oy oLdKk CCI Lax 29C bdA tC pe LSsk 

“COVNZEGRE CS VSLAE ECS VV LGA CZ VALI Ue CI WAR Ue CIM STW Tax 
© ZV SOVAASL SI FOV dK CISL ES PONV AS IONY NOES NSAID 
BNILNOYGNS NI SSWVIUVA ONELVUIdGO SHL Dtiv SNULISNJnd]0 JS SHI 

O10¢ Cadonw (2) fdV9N* (2)%10 
OTOEGOOW SIS) USC SIWIGOAS (I ZIWIGAS (CCIAS OC ZIWICINS (CZINTIGS (CCI WTC dS 6dOD/NGAWOD 
600F NOGUW (Z)LAIVIGG*S (ZV UG/GNe ed O/HOKADI 

‘ 


COOL UC'OW 
Z10Z20UCW 
2TO02UU0WN 
SOOo¢cGdOnK 
SCOZO000W 
700200G0W 
£O020UCH 
TO0¢ OCOW 


Qu0TOGOW 


SiIWNSddS (EIGN S9OS0CVS SAV 4gs0S YF j*#1d/NOIZdO/N AUD 
LST (Z)OTWWES © (Zi dd IVS *11L150* SAILS WIL EdD NOWWOD 


VIsun*dvdagvaGH*LNODA T 


*“SSVdI *MOY*Hid3 ODIO TWX *SIOSVd* ( YITDF 1 OIWEGA*S (9 WI OX/ IO ICNI 73 2 
CPIVLSH SOC VOD TX AAS UTI CS TAL OS 94 VERA zy 


ca 


*( 2) LIVUO*(2)W9S(7)d9%( 2) 1dS1 04 (2G Wes (J) W/WIOENT SN OWWOD 


L1IdDdS *L TdN1G*2 THI L SYLIZ15 * IGNYS ©90 Iv 95/1 Id CNIS NOWNDD 
AVYJLLS ING) SNUdNIG SR Uda ILS WILONS SRV odds J ISD/WILINISNOWWOD 

LAWS ANIN® HYUN TWv¥4d 

ALIJOIZA YVINONV ONV *ALIDOTSA JDIHS 3nN11 KO VIVO 
NOILISOd 3SWIL NI SdIHS 39 NOTLVIIT SHI Si91d SRIGNUwUNS STHL 


TVAVGI ANJANADeANS 


Z 


I 


c 


ow 


«) 


wuuwuw 


09% 


91 
2200101d 
TLZCULOINd 
ClLlOOLOINd 
6450010 1d 
89CO1LO Id 
29C0101d 
990U0101d 
6900101d 

1 


¥900101d 
$9YOGC01N1d 
290010 1d 
T9CO101d 
UY OL01d 
6c001U 10 
eo&400101d 
260010140 
9 O101d 
S6SCOLO Id 
5SCOLU Id 
t% 1914 


6%700101d 
H7LOLO 1d 
290C1LO01¢d 
949001010 
GYLcOLloled 
749 COLO 1d 
€4oCOLOI1d 
24”00101d 
17O001U Id 
O07O00L01¢d 
6c¢001L01d 
8£00101d 
1¢£001014d 


SVd 

CZ *CT I) L1dK* 
2A LISI aA 
LE “ETC LAAs 
(2—*(TIVONV SST S TONS SC T)G1d AS C1 
{Z*(2) HLA?’ 
(ZOE EGA 
(eh 2igK* 
(SOT ELAAS 
(T-—*(TIONV ETT S80°O4 (1) 39VdA S(T) 
t=O" ° 

2cOcO00w 


ONTI10 1d 30 NOLIVNA 


(T—*07°0*e* 7c" 070" 


NISI#O WILIN! 


~~ 


7 
i 


iid 


wNG 


L046 2 dADHS 
lidX)1017d 11V9 
GidAXJLIN td WWWY¥D 
sAa¥)i01d W1V9 
dXxJIYOBWAS WIVD 
9¥1dX)10I0d 7799 
t1dXj1016G VIVID 
rLdXILGId VIVID 
TidX)101d 11¥9 
AX IGUWAS 11V39 

L014 t dittS 
IdS) (01d 1199 
9 104d 39VGS 

JANTISO9 
2 AVNOILIONGS 


*“O) TOUWAS T1V9 


£ 93X14 3ihils30 


"9" 9" DpH ViVS 

pe ger, f0*WHUT WADI ISIOIA TVd 
HOLE OL BS (0 *9N° 1510 ai 
NILIO1d LeVIS 

SJNNIINOD 

CLIYONV=€ PORT eC) ONVI=ECT LBONY 
ATYONY wiadane JANIISUY Wijs30 

CI) TEWAFC TL) CIlWAt() DADVdGARHCT IOLA 
CLI TIWX40C1) CIB x=—( TD 55V6GxX=(1)910% 
(1) leAtlT) JOVaGAHCTIGIGA 
CLlIU2EHxk-C1D)30VdK=¢1)S10x 
CIVTINA$CT I) CIWA4 UT) G9DVdA=zCTI9IGA 
CLV TIWX=—(1) Z1W%-C1) 195Vd¥=C0 1) ola 
CLV ULIHA-CT) GDVGAHCTIE LGA 

Cl) tlwx-(1)59vdx=0) bid 

(1) CIWA-(CDT)S5VGA=CLIZLGA 
(1ld2TWx* (1) 59VdX=01)21dx 
C1)TIRKA+t{} )ISOVAAHaCTITLdA 

(1) ilw%e (1) )s5VGK=(1)1106x 


sce 


| 


-94~ 


aq 
R8UTOLONVd 
LOI Vd 
9VT01LO1Vd 
SU101L01d 
901015 1d 
€OTG10 1d 
2ultoinoid 
TOTLOLO Nd 
OUTOLO1d 
6600101d 
860015010 
LZ6001LU1d 
96001910 
GLOOLONd 
7600101d 
€600101d 
CL0COLO Id 
16001090146 
06001010 
68001000 
S8hO0L0IG 
28CO1L01Vd 
98001010 
S¥O00101d 
¥rOOLUNd 
€xv00L0IVd 
2C8COL01d 
‘ie ( O10 1d 
Ob001L01Vd 
6GL£0010Id 
8/0010 Id 
22001014 
9L00L6 1d 
Sl60ULU 1d 
4LU00L101d 
t£cC0LU 1d 


Vd 


Lo 70° O° 9 tO Hy 
(9700 sSN CI BL I 


SOS IWId* Hd 
Co" OO «ate itn ad Ved 
(CE4O°O*( 2INIGA* HI 
(S900 “p= tc ina’ Ul Zs 
"0" O8 C2 TONY at 


(4 *¢ 


* © 
n € 


-~ 
nt 


(LAO* 0 pate hl Scie UL ZI 
CEE OP Oe (2 ISL HAST 
(S*O" Oe ate ht eet 
(2°O" O08 VSO dd 

(950° 08 e=U Tite * yl d 


WZ1S* *6h5** S666) H530HNN. 1399 
6 *O* SH=24 1) TLOX) WWEWAS VIVID 
OSG0UVH «ld )t =VYudJ 

ZIS*° *6H6"* 666) HI GnNN TIV9 
S° Ry R—"24 TR ILDAX) TOQURAS TV1N39 
WIS **6h6* *666) 9 IGHNN 139V9 
SP OP te th TT sy UnAAS Viv 
WZIS °° GH6* "66618 dU) y Vv? 
Sey see F CL TLAXI WWAS FIND 
(27 9NV=H==1 27 9RV 

WIS * * 666" "66617 435t N V4¥V9 
S4*2%g="* (1) Tack) WOGNWAS VIVID 
41Z1S5**666* *606) %S8KHK, TI1¥3 
Sei” 1Wv3 


Ci 38 pied V2 

luidhdAS WI¥D 

wit 2H 

INGHAS WVI¥3 

PYSUANIN 11vV2 

) Wawa’ VWW¥I2 

LONV=$= 60) SN 

Ud *OSO SECT YSLAN' UL IZ15"** 665%" 6UUUNSENON TIVI 

CS "OS 08s SOT) ite OSL I17 1 S42" eC =9 1 TK VWOOWAS. V1¥9 
(0°O* 0 SNT 1 SS LIZIS **G66* *666). H4tWNN VIV9 

(5° OP O08 g=SWT Ls 41 IZ1S*O°t =*4 CTL xX IOEWAS VWivd 
SJIONVY GNVY “SSILEDOVAZA *VIVe SdIHt INGLAU 101d 
C22 COT Lek eS) TSK T te Ais 

(2° 027 91LAA* 023 918X104 TTIW? 

CE*A SIS TSA CSVIGISKIIOId Tiv¥3 

(Z—*( ZV HONV ®S1* IONS (ZISGL AS (2) GLa¥%) WGWAS 119 
CZ*I SU HAGA US) FAPGKII0 Id Vivo 
(J*(ZICLAASICZILAGKIIOId WIV9 
(2°(2ICAGA* CSU CLORIAO ia VA¥9 

CE°CU?S) TIA USUTAPKIA IS 11V9 

(T—*(ZIONV SOT SBT OS (ZI 39DVdGASI2)3ISVdK) VWUGWAS 11V9 


ane feier pine =e nae -_ — o —_ 


AD-A071 285 MASSACHUSETTS INST OF TECH CAMBRIDGE DEPT OF OCEAN E=-ETC F/6 13/10 
THE EFFECTS OF INTERACTION FORCES BETWEEN SHIPS IN PROXIMITY ON@==-ETC(U) 
JUN 78 R E CONRAD abil 


UNCLASSIFIED 


END 
DATE 
FILMED 
8r at 


-95- 


81 


¥21T0i01d 
€ctoidid 
22101901d 
Tc10iddd 
O210101d 
61to10 1d 
BITOLOINd 
Z2Z110101d 
91TOLU Id 
STIOLNId 
*Tl0L01d 
€TlOLO1d 
211019 1d 
TITO1L01d 
OTTOLO1d 
60T0101d 


JIVd 


GNA 
(3131dWOD 101g THST)iIVWud0As 

NUNLOG 

(00649) 3114M 

(66640°040*°07) 29d0h43 VIVO 

(€-40°O*Lad3dS) L01d 11V9 

(UT) io VeX4+1 Wd IdS=4 1498S 

SNTANOWAS LOTd JO GNI 

NYVLSU C(WILONG S27 (17904 5WI1) AT 

WVUOUd NIVW UL Punbae WNOTLIONGD 
(ZSO°OSAGSHLIZIS SS 6664 *OLB)UIGWAN T1V9 

(950°04 s=TA—ZAa SUL IZIS So°S—* (1) TLeX) WIGWAS VIVO 
(T)WIGA-(2)WIUA=AQ 
(Z°O°O*XG*HLIZIS * *G64s “6Gb)UIGWAN WIv9d 

(940°04 s=TX=2K 0 {HL TZIS $2°SG—8 (1) Thad X) WaWAS VIVO 
(TIWIGX-(2)W1OX=xG 


006 


ol 
9tU0rnINI 


© St COMIN 
* 9. OOULNI 


£cOOxINI 
2eCGu Ini 
Ter OCdlhl 
OF OCxHINI 
6200u1N 
RCCOMINI 
220CH1INI 
92UGUINI 
SZ00H1NS 
5ZO0r INI 
€200vINI 
22O0UuINI 
T2COuinI 
OZOOHINI 
6TCOHINI 
B1OCHINI 
2100? 1N] 
9VCOni nti 
GTOGdiNI 
¥ICOKrIN] 
£ioculNI 
ZICONINI 
TTCOULINI 
Olcoui nt 
6000%1NI 
BOCONSINI 
LGCOONINI 
9CCONILNI 
SCOCULINI 
SOOONINI 
£OCOOvINI 
COOOUINI 
TOOOSANI 


JOVd 


9t090CGCW 
St0%0CG0W 


Te07GCOW 


O10t GU0d 
OTOFOUDW 
Lu0€ 0058 
. selec tote 
OO€O OU'D 
eons once 
HUuOEO fsa 
002000 
£ OOF s00K 
CCOLUC UPI 
f1902000W 
€lo200N 
8OO2@CL On 
L002CU0N 
GSUOcCdbH 
scoevdgn 
€00Z20U0wW 
T00£ Oa0e 
01000000 


} dls 


e04 Siltsadn ONY 


S jDUOS 
(TZILGZTHS CU ZSIUAV DLA SCI ZVACVOTZ aS IF TOV LUACASS 


(T2)24 


Saye 


c+j= 


SS = ° S| 


cr 


CLIVISKR=IVAISN 
c*t=] OTT 00 


NOTI9Vu 


ONE CU 


JANI 
(T2)LUNSK 4S 
PCADTVS CT 2d 2VONS 


31v IND 1¥ 


(VZITHSIT IAG SCT 2) Ke CIID SSIS ADS II 2)XS 


"CTSSZILGADNGS(TZ*ZVAGHASOSCLSSCIIOLUSGS (Te S246 ANS 


*CIZSS) ZOZONSITSSZI TOADS CTS SSVADAT OS CTS AZINE UT 
PG*(12ZIZ70Z700* (12226 


*(12*2)Aa9 


“4te 


*(12*7)A0No 4 (12 Z)4ATSU (Le *2) 2uSu" 


*Zidvo* (1 


(ZFC SIWIOTASIEZIWIOAS LOA EC eats 
iavddwetgsine*izsanwti2yag 31201 


SCSVANINSCZDLNTAS OC ZIAD TKS CC dav fi) awuas 
CTePSdZON EATS PS TIADNS (TSF 7IVG) 


®CT2SY AAODS SU1Z SS )AONSS UTZ S4 JAGS 2 (C1249) WAS £1 


IMNIS*ECIIGIS* it 


(y)wiert(e 
*{1Z*ZIZAB*eIZ*?S 


SLnASdjS( 2) ONG 
VOL 20 Iwas (2 bee 1S 1h 720" 


*SSVGI MOUS HIdIG*IIGIN“SHCSVat (71 


tt2* 


930 


“St 212 


flac" 


(23N1V3C° 


7) ZGNS 


f*CUKUZA?R 
-fetig Ph Sidhe dh parade 
Oyn*ay 


494a* 


DS led AlQas 


(i2* 


(Tle 


SC TZIZGZASG® (1ZIAGZAGOS CT 2 
jN*{TSIAGY?VE 
Sf tes Tiws 


CT2°2dACS 


cise 
(Z)ad 


"ete *o hz 
Praag =z 
%)IXSs 


Adv ati 


f*Ziwt 30/ a: 


*“(1¢2* 2) 19S 


C8CVANVSG 


YZAY 
MITEL) ZV9 


a) 3 


ANOS NOE OO 


NOS‘ 30ld 


VION*(2IWIGa 
id ‘Gas f 1dU/* 


Und 


A3*(C)SK4S 


CCVEVEK/SEIVSU CES KH 
V/ iA 26U7’° AAU 
iS*¢i2*v7) MAGS 
2*9)uS/98 aS 9duUs*. 
caus (Te * 


wre 


cye7 


Td0ed07/? et wad 
VUULAS Id /NUIZIG/NOWRWOD 
aAli/whil 
1 YuTdvSH* LNODA 
(9WIOX/JIODICNISt 
CVLANE CHS ANOS GRAND 
SSORIS CWA 


AOS on 


CF)VISNSCZTICIUR CCDS O22 bce Vf ledeeV 


*(f)LsVUOS (2IWIS (ZI 98 


LVUFLT SING dT SR HGNIGSNUGANT LWT LONG SV Ge 


$£93343 OND ONIONIAS 


V) ONV 


SJI4Gs NOTAIVEGINI 


NOLLVavIxXOdday 
3LVINDIWOSI 


oe ebay pied 
*{VsG/alLINiIsh.Cwnw99 


Liew ANINS OVUM TVS 


vain 


ADDY AION 
OL wVu00r%d WV SIS 
SINELNGBUAS 


37S ¥ ON 


i) 


iUwnNo? 


1 
3 
I 


3 
T 
T 

3 


3 
T 


2 


u 
Isn s) 
IHL 3 


-97- 


Od 
2L00uINI 
TLO0ONINI 
OLCUYINI 
69COXNINI 
89COHINI 
LOO0CMINI 
99U0HINI 
S90CUILNI 
ZSIOOVINI 
ESCOHINI 
2G00u1INI 
T9OOXLNI 
OFZOCOULNI 
6SCOYINI 
8SOOHINI 
LSCOULNI 
9SO00d1NI1 
SSOOHILNI 
¥SCOULINI 
£S00H%1N] 
2LOO0GINI 
TSOOUINI 
OSCOUdINI 
6¥9COU1INI 
HOOONINI 
Le7uCcHint 
99COUINI 
G700riNI 
S>OCOKINI 
£70041 NI 
2vO00N1NI 
T9COyINl 
OVCOsINI 
GLOOUINI 
BE COdINI 
LEcouinl 


39Vd 


090%70C0H 
6S09000W 
610%70U00W 


< 


YOOON 


7* t=) 
SHLONINLS JZIOdIO WILINT 5 


o9t ga 
¥ INDW9 
3ANLTINGI OT 
SONLiINGD) OOT 
(TEP IWNS=CTE CIWS 
(i*)I970S=(1°FIO7ZGS 
(14128 20S=( 1S M2Z0S 
(VST VAGS=C TSP IAS 
(1S J AAGS=C1VSPIAAGS 
(TST enS=C TSP WS 
JIOdIG GNV 33¥NIS J1V3IIWAG 
T oIHS JO 39VW1 31V489 


4 dIHS ONV & dIHS O45 HLONIHILS 
7 dIHS GNV € dIHS SV c¢c dIHS GNV 


SGSOFOCOWICIIEEVH*T a (TSI Lave cual( TMI Asv Ud SZ eal VL UXe (1) WId9-=(141902GS 


7S0700GO0W 


T10%000H 


SNOTLIONSD Lh3ayND NO A3SVO SHLIONIMIS 3WdIO ANY ADANOS IVIIINI 


L70%001UA 
947040C0W 
9409 000K 
£%0%UC0W 
170%0CG0wW 


6%0%000A 


6t07000n 


COLIEEVe TT eC TST) LAV EGU (TST) Laveuddscd* xe ( L)WwIOM=( 16124705 

( OWBZ 3YV WIGO GNV WIGM ) G3ILVINDWI ION SI NUILGa WIILUIA 
Zex( VPdZAGHe EDV 2Z2Ve eT acl? al Vl keh DI Cu=( 1) )eAds 

Zeke (VST) ZAVECOE I CETF VSS 9s Cb WECAHC TST DAAGS 

2 dIHS ONvV T dIHS uc 

SNOI1GW TDILYZA OQNV WHILYT 40 NOTING 4INOD 

0*G=(17°1)70Nn 

9°9=(14T) AGN 

"0=17°129720 

*0=(17°1)A0 

(Vt) aS=(1S Twas 

(VSL) XGZAGDa( TVS TI ZAde CER PINS oR CT DS 

31V1N91V9 
(9141)79N=(141970n0 
(1°, )ADN=(941)A0N0 
(99190705=(141)970S0 
CTS TD eACS=O1S TP HAUSG 
(947)796=(1°1)7050 
(TSEDAGS=( 191 )2AGSO 
(14 1)aS=(1%))0S0 
*SNOLAVIAIIVI MOA 

JO 19S WNISTUG L¥583 
IviSv‘l=1 Cot oa 


AGV3ISNN YOd SHLONAYIS 3IOdIG GNVY 4DWNOS 


YUUUYU UYU 


UU 


i sos ml 


Di ARE bead 4 


ld 
BOTOUINI 


> LOTOMINI 
D9CTONINI 


SUIOUINI 
SOTOXINI 
€OTOXINI 
ZOTONINI 
TOIO¥VINI 
OOIONINI 
6600UINI 
BC0OUINI 
Z6ECOCHX4INI 
9600UINI 
SoO0dINI 
voOCOUdINI 
E600U1NI 
Z2UCGYINI 
T6E0CX1INI 
O6OOXINI 
6s00U1NI1 
BS4HOOXINI 
LoO0U1N1 
9AN0HINI 
SbOCdINI 
VECOXINI 
CvOOUILNI 
CECOUINI 
THOOUINI 
OXOCHINI 
6LOOUINI 
BLOOHINI 
LLOOUILNI 
O9LOOYINI 
GLOCYINI 
ZYLOOUINI 
€LOOYINI 


39Vd 


txt0n/ ° Tan 

(OZ4 D7 + GAS CAF GKS UK) L HOS HGH 

¥ dGJHS UI I dIHS WOod GDNVit10 IwIldva 
(HLS<I1SdD%11S Dal wh xd TX-107=92 
1SdSa(ui* wm) TX*+IGA=NA 

AHOXe (wen) TX-0 17°91) 1X4+10K=0x 
(aS AVKAS=zWSH 

(WEA) AAS #4 (WS ADAACSH=ISLACS 
A~AVASNS T=W O2T OG 
ZTZ+TASH#ITLSeAAt i 1S%1[AD%xkx=107 
LADSZAAtTL AS SX K-=TNA 

TiS @Z2-LAS ZAAtLADaxx=10X 
(19s) d5V00GU-NZ=27 
(1)3SOIS*( Wl) AVGG+RnA=AA 
IVISNST=7 O81 OG 

Tite siS¢4¢1Sd9=A9X 

(AKT OL=aLS 

((AITODINIS=4AS 

(CAV 19S IDD=HAD 

(ISdINIS=1Sd$ 

(1Sd)ISUD=ISAD 
(AdwIOZ-C1L Iw IGZ=x2 

(MIA TGA-CT) a TGA= HA 

(Wd ALOX-(CT)WIGXY=xx 
(MIVI9D-C1)19=1S¢a 

SNOILISOd JATIV Ise IN1439 
(HW) VISN=HV1SF 

(dH) x¥C=HxO 

Oot OL OD (A*°OS°TIGI 


313$1)] AGQOG OL 3NG 1934453 ONIVISZONVD NOLAVUSII 


¥*1l=ya Ovl 3a 
(TIWIaL=TLS 
(CI) IDINIS=I1AS 
(CTV TIISGI=ALAD 
(1) VISN=IViSN 
2+1=f 


22 
,771OdiNI 
atvVIOdINi 
T271OuiNI 
T7TOHINI 
OvTOuinl 
6teTOXINI 
Bt TOXINI 
Lc IOdinI 
9C IOUINI 
Gt IOXINI 
Se ICHINI 
et 1OrInt 
Zc IONINI 
TL 1OSINI 
OcTOdINI 
62TOUINI 
BZ21ICdiNI 
LZcCltTOdin]I 
9c TOUINnI 
GZ2TO4INI 
5Z7107iINI 
EZIOUINI 
CZTOHINI 
IZTOHINI 
OZTOUINd 
6TTOXINI 
BITOXSINI 
LIIOUINI 
STTOXINI 
STIOHINI 
yTIOMINI 
E€LIOUINI 
ZITOMLNI 
TIIOHINI 
OLITGUINI 
60TOXINI 


$904%000W 
S90%000W 
S$904%000wW. 


"CO=(1°1)20 

"O=C 14 1T)AO 

"o=(1S 1499 

SS1LI997GA 4913 9ON19837 

IVIiSN‘1I=1 OT OG 

(I1)VISN=I1V4SKN 

c*t=i O22 OG 

Lvesil*t=11 952 oa 

SHLONSULS 3IOdIG ONY HLIONIVIS 39UNOS 43 NUlAvzsdl Luvas 

SANIINGS 

SGhRITLNGD 

(1ST) ZGNS-=(174°5Z90NS 

CTSTDAGNS=C TSP IAGNS 
Zax(ViEZae((CLIEEV Oe OT) eS 2° RI 191) 2ON-=008 T7008 
Zeal TEL) ZAVS CCL) S2V 4 9 Td) eS Zoe (TS J AGI-=00S DACA 
(143)79S5-=(74F)790S 

(TS 1LIAGS=ITSF IAS 

Cum (VDI ETUR(CT IEF VFO T) G22 2 CTS id 75-=40S 9972505 
Cae (VT VCAdK( CTL IZ2V 49 TI eS2°e( VE VAS-H=I( TS TAGS 

IVISN*®1=17 CST 9G 

3NhJ L109 

3NNJINGD 

(KSAVISNS2ZONSUKGINS GHIS 4078 Fd 755=0 7°51) 7299 

(WEAVEISN SZAUNSAXGINS GHIS 40 1ST AUI=C TET IAON 

(WN SAVISNS 275° AXONS dwIS4( 791) 20=019T)70 

(WEWVISNS ZCADSAKGINGS dHIS +0 VSL IAGHAC TSI IVAG 

dIHS JO SNOJANIS LV 49O74 UGliWWNS 

JAN DINID 

Eee lZenGM=lad2Zon 

Ere aAeaS Mal dIZAON 

ES#LASe 1 SdS*#LGLAGS—SU*TLIShODeIDLAUS#GZe °F +O 2s dZe (4 fH dnS=0.)0220 
NOTIDIIG Z hI MO1d 

CURISDIFLIOLAOS-GSUATISNOD*LDIAGS OAs E Ets TJAe (WS AIWSH=(W) ZAG 
NGJL9.010 A NI M014 

Ole ISdSeITLS*GAweISdd4UxXe1SdS=T1SNOD 

S#eGu/°T=Su 


$2 i9Vd 

é OX#TOcINI 
O6LICaIN1 
Teetouini 

L2104I1NI 

9LIOGINI 

SLIOdGiNI 

+2 1ONINI 

CLTONINI 

CLTOAINI 

TLIOTINI 

OLIOHINI 

69TOXINI 

B9TOTINI 

L9TOHINI €40%0G0OwW 

99TOHINI 

SYIO~INI 

Y9TOUINI 210%0G5 

E9TOMINI 

Z9TOdINI 12£0%000W 

T9IGEINI 

OFTCHINI 

6S10uUINI 

BSTOUINI 

LSTOUINI 

9STOdINI OLO09CCOW 

GSTOHINI 

SSTONINI 

tSICdINnil 

ZS10¥IN1 

ISTOUINI 

OSTOMINI 

671TO4INI 

SoTOUINI 

L7lOuLNI 890%0CCH 

9710N1NI 2£90%000W 

SGVIOUINI 9904%0G0W 


TASH ALS*+1SaI=K40X% 

*T=n419 

(Adwlei=ais 

(CAD TON LSHAAS 

((ADI9DIS ID=xXAD 

(1SGdNII=34 dS 

(ISG) S59=1S49 

SNOILINAD SNOTAVINGT tO aN1449 
(HIAITOZ-CT AL O7=%2 

(HIWETGA-CTL)ATGA=HA 

(AAT GX-C1D)wbix=ex 

(4A) T9-€1)159=15¢ 

SNOTLISOd JATiVIG¢ SNIs50 

(HIVISN=4VISN 

ells tee 

HIONST NOUTIVAS Winans dIeON 

OTZ 04 09 4A" 03" 1) 41 

3U9Si1 AGOM Ci ZNO 1935455 ONIDWIZONVI NOTIst ss) 
7*t=y O12 Vd 

*t=J19 
ila fats 
NIT=TAS 
Saeki 
J 3°1430 
anNTiINOD 
191)2076G 
TVIPACZTIO 
VL ZCA0G 
VT)AGAEG 
))70V50 
(V4) )ACVUG 
SANJEQVHO ALIDOIWIA MU1d ON10NS7 
OfT OL 09 (LvY4LI °3N° JI)GI 
O°u0=(741)725N 

O°c=(1S]))AGN 

O° o=(7* I) VON 


$37Skv 30 3NISOD ONY 3NIS 4O SNC 


i} 


z0o00CcKOC 
" 
-—-— ee 


Ozt 


(ea) 


[a] 


nah Lhe AE AER AAT) 


nossa 


indies heeled: ABE aswel i oi 


oe 
'9120xi1 NI 


SStZ20"i NI 


HolZoulNnt 


ETZOUINI 
ZIZONINI 
TIZOxHINI 
OTZOUI1NI 
6920¢1NI 
BLCOW INI 
LZC2OU1LNI 
9OZOuINI 
GO2CYINI 
YOZONINI 
€OZOUINI 
ZOZ2OuINI 
TOZO0xINI 
OOZOXINI 
66104INI 
ROETOUINI 
Lolouini 
961OHINI 
SoTOUYLNI 
VOLOXINI 
CETOYINI 
Z6TOUINI 
ToloGrinl 
OE€T0O7INI 
68 TOHINI 
S&TOMINI 
2uTOUINI 
9b 10°INI 
GRIGHINI 
9RICUINI 
€BTOXILNI 
Z8TOULNI 
ISTOUINI 


39Vd 
820%0C0W 


8L0700/0W 
L£1040G0W 
9L0%7000n 
SST7OCOW 
SSTYOGOW 
7ST40U0W 


S$20%70G0W 


(CAAN=I11) S3D¥04 AVIVOVI YOS 1 dIHS 3O JNIVUSINGD LV MOS DIDNINI 


$319d10 ONV S3S9uUNDS 3ZIS3H OL I GIHS 4O AYVONNOSG LV MOTS GIDGLGNI 


7L0%70C00W 


a a a gs ne ne 


(G24G2*GARGA+GKs AM) LOS =de 

MH GIHS OL FT dS WOUS SONVIETIO IWIGvyu 
CALS—ISdDe1 IS delat HdTX-1C7=07 

1SdS«(weH)IX#1GA=UA 

WOXe (wen) TX—( 791) 1X410xK=0x 

SIXV JIN3SIJ3¢d TI dIHS CL GINGHADIS¢Y IN1T4AIG 

(wes) Z70NS=ZOSM 

(4X) AGAS=AGSM 

(AS RXIANSHNSM 

(So) 20S=191205 

(WSHX)MZGS 4+ (WE HIGOZ7US 4 (m6) 7ZGS=L017295 

(WOH) MATS + (WS HIAAGS (iv? XH) AGSHLCLAGS 

(nS AWS =nSs 

SHLONIYLS. JIOdGIG ONY JIDUNOS JO Ses GWVSVE UNTWHOM 
AVISNS T=wW COT O 

ZI*TTAS4ILSHAATIAS@ LADS XX=102 

TADeAA+TAS#X¥-=IGA 

JiS*ZZ7-1]AS#AA4TAD%¥X=10X 

Sn T1INOD 
¥7=42 
WA=AA 

31 V1NID1V9 
INhTINng 
Stel Gil OD 
(T*idLsvvuGr-4Z=277 

CLISGTISe0 VSD) RV AC+HAZAA 
318 19709 
C8t O1 O95 (iveill °63° J1)4I 
IVISN*ST=1 CO? 990 

Ti deHLI*+i1Se# ALS*%*iSdId=4 
1SdS*4l1S-=3 
WAD*TAS-PLIeALS*#1S5d09=0 
ISgdS#I1S=9 

1S$d3=d3 

ISdS#I1139=V 

NITLVYId)N 3D SANVISNID 314430 


set 


oBt 


~102- 


62 
2S20u1N1 
U62041hl 
OS?ZOHINI 
64204iN] 
RYZO4INI 
29éCueinl 
9770KiN]I 
SrcCuIh) 
ooZ0UINI 
€o20H41N) 
C72OHINI 
To20ditl 
O7Z2Z0r nl 
6 ZOdI NI 
82: 2OalNn] 
L¢cOnint 
9t2041N] 
Gt 2OniNl 
oe cOdI ni 
EECOAINI 
ZecCalthl 
TE Z2OHILNI 
Or ZOXINI 
&¢€20dinl 
B220u1NI 
£22074] 
922ZOULNT 
S220 

C70HINI 
€22CHiI NI 
CccOdini 
IZZO4INI 
O220ui NI 
61Z04INI 
BIZOgINI 
LIZOsinI 


I9Vd 


¢t07000MN 
OL190COuN 
OLT7000H 

69T9U00N 


BST9OUNOW 
891%0UCH 
L9L9UUGri 
L9T7OCON 


991T9O00R 
549T97000W 
S9T¥O0Uh 
S% ToOd0w 


#oT¥0COwW 
9G1T9000d 

9919CO0Kd 
€9T70 0048 
t91l9OC0d 
C9T¥OUW 
rae GAGLGIEr, | 
IoT90d0n 
O9T9CUGH 
65190U0W 
8S17000OnW 


Lst%0GGu 
9ST¥OCOW 


an .b4509 O6T 

Dsl IsaAGS Dall z° bs T 
—O%SHS4=(H)2ZUCZ90 
PIDVCAIDI=ACHIAICLZOG 

JOJALDIBIGC 7 NI NIMGVUS ALIGOTVIA 


. 


ic eit 2 nah ot ane a eel eggs pga dl 1 


sca delLOi/ose 

Luae2LIZaAS 407 ele? G1 -Sden5 Se0lela st 
ZO2Z700 *aAGe7Z5 

Gue( 561901705 
ZAS#OZ #0 Awe S1-GU40 1 7GAZANG Se Pt -= (HI 7GCAGG 
atte tg ung. sais de\eare? b+ 1 
LUEZTIDIASSOASGA S® GT —-SuetiS SAC AeiAw t-te 4S A=MWIAGZAXNG 
ZGZAUQ *AGZADD NOTIDIGIO A NI ANJIGVSES ALIIOTIA 
GUd@e(CelLOLZGS+VeLOLANS DeOl eC 4Gra( se LOlL7GS4+Ie LO LAUZ)sOXe ee YT 
Leal LDZAS eGlaO Xe? SI -GdeUl sXe AhS4e°C-=MW) 292 V90 
Gte(GslLOLZGUS4*# Vs LACS) eUGA Etc r al Sell lao te el ULADS elle cs TI 
LUeaCITDIZAS eOAKEK we? C1 -SdaGAsCxX edge °F -=Cn ATC IG 

ZGD2VOG *AQZVOG SIXVY ONOVY ANZ vdS ALIIOIIA 

Le4eGc/°T=Le 

G67? OL 09 (Avssli *3n* 11) 31 

Ces( de /CSKh4+DsAGSM)— T 
SMOLLShIODSAIS HI 407498 th re en Balad 2LON 
Ces 5a /0SM4uszA0SN)- T 
ZAISM)40ASTR Ae ee AGA SME MY CAON 
€4#40Ce20S4%*¥e2 ADSM) - I 
GHel(ZiSnOveZ2OSGM4T ASIDE AISB) OKs OC +E eK 4d SM= (i) CVON 
NOITI93d10 7 GNY A *STVIX¥ NI MO14 30 3LV1S OQsLDIHBOSNN SHA 
CUel se LOLIOS + IxLOSAGS )-SH4 CI DIAS aC lari et aelenS4-(nIC29 
NOIJDIGIO Z tI O14 

Ela JFeLOLZCOS + S41 GLAS )-SmeZITIIZASeCAw 6 ee UeCAZASA=44I CAD 
NOJIDIVINO A 2 M914 

£Ye(OeiOLZCS+Ve1LOLAIS )-GuscCTDZASeUKs fh +t te uKe nS d= lund 279 
SKY OhOW 4014 

CAISNODSIOLZGS*+ TL SNUDsi GLANS=2IDIAS 
(O7%44*9Ae5490¥40)=Z15HN59 

(GZa34JAeu*+IO¥e¥)=115509 

GzeUa/°T=S4 

ExeGn/°*T=f4 

SAiNVISNID GNI LveidG 


Lrt#e219 


G+4(21S?.CI42C 


Sre(ClLSt.Cd«7OSM4+T Shad 


Ou 


wd 


[>] 


[a] 


nerve 


i apthapeiny 


i 
fae] 
oO 
- 

‘ 


ae Jit en ea 


92 
HadcdOcIhl 
LuZ2Oainl 
GHdOGLn 
Sedcodlihl 
9420411 
tecudin 
CudCainl 
TaZO0cinI 
OvZ071NI 
62290411 
B8LCCHINI 
2/1 207+1N) 
GLCOBINI 
GLZ0xH1NI 
9LCOaINI 
CL2OuIl Nl 
CLZOMINI 
TL2C41N] 
OLZ2U41NI 
69CCaINI 
S92ZOCU1NI 
L9¢2O041inI 
99Z041N1 
S9ZOUINI 
9920+ i081 
£92UUINI 
29ZOCINI 
19Z041n I 
C¥2Gui1NI 
662uU4iI NI 
BS2O071N1 
Z2620u1NI 
962041N1 
SSCOUINI 
7SZ0UNiNI 
€SZ0u1NI 


J 


Oud 


g017000n 


LO179000! 

90T4%CU0M 
SOTYCUCH 
%7OCT9UG0W 
€0l90Gin 
2OT700GH 
TUulv0CGwW 


bL09CT0N 
4#€09CCUnN 
160%70CG0W 
9609U00n 


7607000W 
£609U000R 
260%0U0W 


T60700GN 
060%0UGW 
660%70C0W 


(( 
(a*ryzuns*( 1st 


CVEEIAGNS I VSTIVONSE OVID ZOOS OTST DAS 


*X9*WNSHE *xs * 


®KL 20H SKE SAD S 


H3¥V3 1¥ (OS-wWS) 


C°OD SAT SCPE SS KT GOSS KTIZ SIG OSS KTIGSZES HID Vitis 
PAGNS SC DED IWASS (CVS TD ZOSS ACTS IT IAGS SOG TIS S01 TZUN 
*( 3°15) 69647 (C1649) 51) em 

L422 OL 99 (i1VaIs) °aN°e ~FINSI 
IVISN* T=1 CES CA 


I 


O16 


SNNIINOD €22 


(20NSH9S X94 AINSHY 
ZOSHE * XL SAGSHE S XL SASH? § HBS ZOKHE S42 fCACHHE fxd? vons 


KES dvOrig S¥OSYIS, HGS SST Ss GID UNG 
*JJ*.s. NOVLVHILI wOs VALS 

SHLONSGLS JWdIG-39CK59S GNY (9) SMOlis® HIJA VRae0s 
1*3i (606°9) 311 UK 

€22 OL OF (LVUSII °SN° STDS 

ANlud iS31 

2+ 4=f 

CLIVISN=TVISN 

Z2*l=f O92 OG 

INWIANDS 

: JNNIANCI 

BANITANDD 


(WA SYVISN S7TO?CZOG SP AXGINS GATS 40153) 25799=(793)/0260 

(163) 7GA9G=(7°1)AGZ59 

(WS AVISE S TOCADGS AKIUING SAIS 6019S) 70A09=018 TP 70A0G 

(WE AVISM SAD ZADUSAXOINGAWIS 6019 LDAGAOGH0CTST)AGAGUG 

(WEAVESE ZTUZVIGSAKDINSdAIS 40199) 70009021793) 70096 

(WSAVISNSACZVOGSAKIINSdWIS 4 (TS LV AOVOU=HC19 FT DACVOO 
HiONZS1 SedJIHS ONO C¥adS WA GIWANS .OLAVassI AS 
OO2 O1 OS (ivuzil ° Ne 11) JI 

(Ho WVAISNSZ79NSAKOINS dG WIS 0d TED ZON=C TE EI TN 

Ce KV ASN CAD AXONS AWTS 4 OTD DAINEC TEL IAINA 

(WAV AS CVO AXGINSEHISSI 19 DONEC TS Von 

SMO14 3LVLS G51IDZHeI 40 NOVA VAANS 

(WEAVISN OS ZITO AKON WIS 4+( 19S) 7020793026 

(AS AVISNS ZADSAKGIN GC GHIS + TST VAG=HC TST IAD 

(WS HVASNSZVOSUXGINGSdWIS 40 1S TD) avo=(1* 1 Idv0 

dIHS 4O SNUTIVIS LV M9148 JD3WANS 


ary 
wei 


€ 
2 
T 


* 


S06 


-104- 


12 
eZtOeihl 
EceOHuINI 
22L0ai NI 
Tce OH Ll 
Occ Guihl 
61t0diNI 
BILOH4INI 
LZ1cOuinl 
9 Onlhl 
GItoein 
ot Ocihl 
EleOri nl 
Z1tOcinl 
Tleor ind 
OlcCrihl 
60tCnHinI 
BOLOaLnI 
Zurcouinl 
9CL O41 
GOfOcrIi Ni 
LE OUuInd 
COLOXINI 
7OF OCI 
TOfoulnl 
OCtOnINI 
662041NI 
66207 in 
LEZO4ILNI 
962046iN] 
SE2Orinl 
y7UZOB1N) 
£6204%1NI 
ZeZ2Ouinl 
T4700 INI 
O6Z204INI 
6a20uiNl 


jJ9Va 


Le lvOUgw 


Tc locdGr 
Te 1v0cGu 
Of T70U0On 
921900GK 


666651531 
S219CU0NW 
2190 UUA 
t2lvu0UCctw 
22147000W 
T2T9OUC0W 
0214%0GGn 
6119095 
81T7C00nW 


4119UU0KW 
€llyuconw 
Zi1%0G0a 


14150400151) 7QS0-(191)705)=(7°1)i97085 
PATIOS O VST VAGSO~€ 19D ACS IAC TSE LCAUSO 
1 Oe her Os nO a Oe ce One 


SATLI>VINONIS “Os #O4 an ae jnTd $550 
3439 70$=101795 
parfengdesastaibeaser yi tas antes 


(VT) HAGS 401441 DAAUS 6109S T DAGS=L90SA05 


IVISN*1=1 O42 OG 


CLGAGAOHY® Kt LOBAS OH" X4* LOZ050H9 *X4* LOAOS THIS A? € 
© LOWSOHS *XS SHAGSHYS XG SAAGSHY 8X9 §ZOZ0GHS $XG§ TGADGHS § KOS AUAUCHG EKG 
§7JQVODHS SXS SAGVOOHSSXZSVISN HS°/STI 4s SIHS BOS tO4 “VIS HIVi IV 

10-) SSALLVAIYIG L10d10-375NUS Gv (90) SINDIGVHO MOT4e* HIS Vecud 
I] (00649) 4117s 
INIJud 13551 
(]0V Sh=1v 
Z2*t=1] O82 og 
SJONTINGI 
silted 
SNE ANOD 
(441)Z0NmS-—=(75 ryan 
(TS J)ACGNS=(1° ryAGNS 
(3° 1 )WNS=( VrdAS 
Caulk UVTIEZ ae ( (TIER e+ * TV) 4S Fe Rg ad Repel 
py ER asia ba ie obs a(S J) AGI-=(07S PIAGNS 
(VSLIXGZAMGE (TST) ZABeS PR ( (CVS DT IVON-CIIR EIN H0TS Dal a 
SJILIUVINONIS SLVLS O3i93H%09N0 ONIZIS 
(3*41208-«11°T 1205 
(T° SIAGS=H0TSCIANS 
(3° 1dnS=(19F aS 


Coe ( TPP EZda (CL eevee) a See 61 1d720-=(9045)9705 
Coa (VT CAMa( (LIC coe PT) eS2e aC IAD -=0 TS TIAGS 
CTSLVXOZARCRO VT Ata Ste (OTS Id O-(D WIN =C TITAS 


NOLAVG9LT LYGN GHL BOA CITLICVISONIS SONIZIS 34 
Utd OL OD (AVG5L1 °53° J104I 

inNjud 1931 39 ONS 

Jui 1 ING? 


(1 


O06 


i) 


CS2 


072 
OL2 


uu) 


122 


v2 49vd 


aS OYECAINI HIONIT SedIHS wsAG 39005 VWAANS 9 

© 646r0H4iNl (1) xe0=1x0 

7 8SeGa4INl (LiddtveGh3=eIN9 
LStOxINl SINSWld YOS YOLIVA ONIZIIVEODISNIAKII-NON s) 
9StOuLNI (Lal? Matt int U1%¢13GN3=0N9 
GSEOrYIN $3DHOS YOS YOLIVA DNIZIVVENOISN3S, 1G-NON 4 
¥GtOciInl 94%190G0W ZNNILNOD O22 
EGLOHINI CVILNZY4 OT) BAVO LE 4 TIAGVOZ H+ TASel VED TK=C TI ZY 
ZSEOHINI COTS TE VLOMASGHU TST PAGAN CVS DD MAGS a( VEDI CADIS 490 ob d-=(V1024 
TStOUINI CO TS1L)BAOS 40 1ST AACS) 40 1S 12 6V9 #9071d-=(1) KFAVOTY 
Ost Quint CVS PIAGS He (CS IASCI-078 pele: Met Id-=( TIANVO/4S 
FOL OnILhl LOVEE VLOBASTHITELIAONF (TEE MAGS HO TST) LIDAONU4I 11S PD) HAUS +O TSTIAAGS) TI s) 
GEOL RET LIGVO*K TSS IAGS HCC LIME GA-( USD) A499) Dery da-TA (7°) )1%=(9)974 4 
LYSOHINI (TV TIZTOSe(CLIWION-( VT )av I) e90rSd4+174 al Tad x0 ThAM 
Get Oui nt COTS 3310075066014 3 929941953 )070S 401° 1 190760NG4 1175190725541 951)94705) 1 9 
GYtOXIN IVI dVOF(TVIIZISs( (I) nln (1 l)dv3) be9Or sd teil ses by Tx¥-=( 1) Au 9 
YocORCIN] B&19CO0 (101005 6(7°1)204101205(9943A9-) e70ela= (1) KH 
CYT OdlNn“i NOIIVIS HDVI OL SANINODAGWOD INIQnJUW 3G NOTAVINIIVGI s) 
ZVENHLRE LEVSOUGW *"Zal VT) L07INS04¢90e3d4I175=(9)7 
Tot Oulh) GETTY OCCOW* Ze (LOLZGSe( V1) 70Z729G+101A0S 4118 J) 7GA054(18 sii VIZ) e990 ld=114 
OFtOdINI St Tooctiw VILGAGCASZ#4 IAS=0TIA4S 
64¢0cih IT St190U0nW Seiisaciasace ee =(TV)iGAUGAS 
BPLEOVUINI vt T9000 (LOLZOS¢( VT) ZGADOFIGLAGS 11S PAGAL O01 dS A018 D IAD) e90al d= TAS 
LZeeOulinl t€&T9000M hess I 
GEEOrI NI ZETYOGOWILOLZGS4( 1°] )Z7GCVOGFIGCLAGSH (VI IAGVOGe (TVD WSe CV id GVO day a=(1) 94 
Gee OvINi AFA He (TDG oS 49 eI d zC TI ILONS YS 
te OuLnl NOILViS HIOV3 OU! SININOdWOD 39294 JO NGOTIV1N39719 2 
ts Oaditel Lhitd ASSL 4 Q'.4 s) 
Ze eOulnd C19°GSASXTILEIG* USS KTIGSZITS HTIivKacud $16 
Te eOninl CTE LILNASNG*S CVT LOUASAS 2 
Ors Ox4INI (TSE )410Z0S92 (1ST DIGAGSOS (VT DILOWSUS (TST HAGS SOT DD AALS SOV E2970 T 
62t0ci NI “(VT VZGANGS (VP IANADGS OTST) Z0N90S (CTS TD AGV INST (61649) TL TUM 
HZ2EGHINI 6219000W DLTV9GS COTE) ZONGA018 Fd) 2900S dd a970aG is) 
LZ2tO0di nl B821T9000n PAVIGSOCVPIAGAG=-018 AUN =C TSE Da dAGaAG 
9ZE0XINI 117304((9°1)9790S0-(171°1)5705)=(1°3)195725S0 ) 


(TLILGHASG 


S2LOUINI [19509 (014i }eAGSG-( 14ST) aAG5) 


: 


62 3OVd 


-106- 


Z8tOdINI 
OQRECHINI 
Got OvuLNt 
7ELOHINI 
€xtCuinl 
CHEOUINI 
TEEONINI 
CHLONINI 
6L¢0UINI 
HIECHINI 
LZLEOCUINI 
9LEONINI 
GZYSOXINI 
VLLOHINI 
€2t Onin I 
CLEOUINI 
OLLOeiNI 
69t0U1NI 
RGLONINI 


€S1¥000NW 


ZST9CU0WN 
TST70U0K 


29t0UiINT OST2OUOW 


99. OU NI 
G9LOUINI 
SOLOHINI 
COLOUINI 
CGCOUINI 
T9tOUINI 


64T2000N 
BYTYCQOW 
2%1T%000W 


Olt 
*(L° OTIS XS 


*xX¥*s ala 


=AUVOZY 
GSS INIWOW 

®*x% #39704 
LS AS 


Ho 


C2" OX? 
=LOAMNAA HOS) ° O01 


A at i a 


MYVAHOT*XS SINDWOW 
WNISHOT*®XS*S39%G3 AVMSHOT SX 
SIXV dlIHS 
dIHS NO SIN3WOW ChYV SSDwOI NOITLOVHSINI 


40 


=102% 


WI1 


Sait 


Avec Gta” 


NJ OG RINSV 


NOW 


ia) 


TWNOTSNIW TO-NUN 


= MAY ul?! 
=JONSX4Hr $ x47 


GWa3a 
H6 


VISTI 


BGS JOUNsuti 


‘ "Ti *s 


Gelilvwuod 


He ol | Ad 
aM’. TINGD 


CTLILOZYUS CL IVMAVOTAS (CLIAGVOTE SE (CT) IGAGASS CLI IONS XK SS 
CLILZTUS CTI AABS CTDIAX as CTIA ZS CT LASS OT AXx SSI 


dIHS 


sOND/ (WS 


YOND/ OW SVL 


HOND/ (WS IVs 
VONIS (NS IVISNS ZEST XO)S daw 
YONI CAS TVIS 


WMUNDI/ OWS TVLSh Exe 
Hit 


OND/ (WS IVIS 
GNO/(WYIVISK SLGWSx SS TYG) NSdWIS= 


GNI (AS IVISNSZSSTXOGINSdGWIS= 
GNI/J (ANS IVISK SASSI XGIN 


NO 1 


11 Sed 


NK *LQAGAI* 1X) 


ty Wo, ‘ 


tay 
UNV 


IVESNSLOZY* TXO)N 
Ne aAVOZ 


ats 


N®AGVOZ: 


(O08 *S ) 51 12M 
ADvVOA LNALNC 
oO000 Ted PPL CH=CLILININ 

OOOO TXT ILAA=CTVINIA 


' 


"OOOLO Te (1) LxX4= 01 NIX 
SdAIS=(1)107% 

YU SPXOQIVNSdhIS=CP)MAVOZS 
*TXG) US ad S=C2 AAV OZS 
1S=(1))12% 

LSA SDE XOVMSdWIS=CTI LAY 
*TXGSdATS=C1)L¥% 

THS vustAQ ANGWOW D4WwaNnS 
NSdWIS=C1L)L0AGA4 


(1) L0WSK4 
(fiz 


SdWIS=(TILAS 


GNIS (NS TVISNOXS*STXGIKS dWIS=C1)02x4 


I 


' 
~ 
oO 
a 

i} 


Of€ 
9tC09X410 
St CONd1G 
7c000410 
ek CCU4IG 
ec Cousta 
Te G00410 
0tC09410 
62005410 
8cCO0410 
22000419 
92007416 
620054310 
%Z009410 
€2C05410 
22000310 
T20005I1G 
C2009410 
61COX419 
&1U004T0 
21000410 
91007410 
S1TO000410 
1000410 
€ loo cusI19 
Z1ooudala 
TTCOo519 
O1CO74I10 
6000741G 
KOV0O7410 
2£U000%45130 
90009410 
S000C5I0 
¥COC I 410 
€G00°%4I10 
20000410 
TOoCO00410 


JUVG 
BBOCUCOW 
LeO2000UW 
L8O02000W 
28O2CU0nN 
9802U0CUN 
SbO0Z200GUW 


OTO€OUCOW 
OTOE 00 
600t000a 
BUCO CUOW 
L0C0€ 000K 
LOULUGOW 
%O0E GCOW 
VAs OF OUOQW 
€C0£000w 
ZCULCUOW 
Z10200CW 
2102 000H 
chub 
tloOzZOCGwW 
6o02JU00W 
6002000N 
6002ULCH 
600Z20U00n 
GG20U0W 
60070UGW 
6002000Kd 
6U0ZCCT a 
4COCOU0W 
600200G6K 
tCG2ucOQw 
TOO20COW 
TUdZ0U0wW 


KIL IAaIFINAAF(FINOA+ (FUCK OF INIAFIF INI (PF VADA) )= 


(PVINDX+ (PIOX4(F UGE CIF INTC 
SECC ROR EP IOSRE CT ENEET LUSK IS EL TARA ET SBGRIE TGANERT ) 2847 


(fF) HGx (FING + ( 


ew (FP VAAX)4(F INTO (EP INX4CFINIIOe COP IAAK ECF INI 


Ow*(2yus(2 


§SSVdI SMOUSHIdIC*9IGTIX*S1IOSVa 


*(2)99 NS Pato WA 


YWIGGAS (CIA 


dwIl LV SINGWOW ONV CS Ade0d WILL S1v79 


TGA (2)AS(2)W1UONS (2 


NIS*t2)301 


SCE" 


yN13G4 (2) 
(ZILAVIUC § ( 


yAXe* (2) 


ZYXGZANIDS (1 


*(f 2GGX 
PUA 
INX))= 
((f7 7%) 
cies 
c*i=f 


fC) 


de (FON 


(2ZdiceVINS ( 
wIGnA/sc dS6dG 
CVUD/ ANGE dU 


(Z)L100GH* (Z)L0GOAS (2) L00GAS CC) LGGONS (2) LUGGA/SIVLdOsi. 
(7)17uS (CLAUS? 
S(SIININSCSYIINTAS (CSV ANIX SAS) VEN S C2) UVGAS (2 
(7) Wlul?(2)» 


i74*( 2) 4A3* 


regal dt Wat eis @ (a 


S(T SSSI ZAUS TSS ZIGVE SCY LOLS Yd XOS C1264) Xs a1 GeEad/ 


S1xSd3i* (20% 


(2) 


*(2IGAX* (2 


ANI 


ber 


*9900VNt QV 
(2Z)AVWSS SI ZIdd WS*S1i1350% 


CIVLND* (2 
OUUNS (ZPIAGAN S02) ON 
CZ) IONE CZ) eHAN EC 2) eh C2) eHEN EE Z 
SI Z)AAUNS (CCIAN SE (2 
®(Z)LQU8A 4 (2) 10 
SC Z)YHOAS (ZIV UUAAS (2)? 
SI ZIAAGAS(CIAASICIARAL(ZIVAARA 


JAAN S(SIALAN S02 
GAAS(C)UA 
A*( 2) ue 


49304 4Gu) 


AN 


NGAD 
*( 2) 704N * ( 
VIAN § ( 

NAN ® ¢ 
*(Z)NGUAS ( 


0 


NOCINN 


AS (CIMAUAAS (ZA 
#(CZYNAAS (206 


d*Iid/ND set 
SWNT sed ilad 
JUeN*UucaVvsH 

(Z)1INIASN® ( 


GANS (2) ONS ( 


VDAGN* (CAEN SC 
AUK 
VCOAAS LE CIGAS ( 


YC 27NGH ( 


GAS(CIABA $ ( 
AS(CITVUAS( 


(fc) JOONK*S (2)0XS (2)NGGKS 1 2)09x* (2) Guxs 


ere Sere 


eS (SPANKS (204 


NAGX/IIDLNI 


(PVAVdA 
d+(T)> 2 
¥+(F JA T 
(f)uvex 

Suv=ovr 
Cuv=uva 

orem | J 

Wd 
2)AH1Ga T 
I/NOWNDD 
JN IWWID 
IwWaGd 
(c)1xKd I 


VeVuUX/EDSIdU/NUWADD 


‘2yJETU q 
NO dst 
7OWADD 
/*}URWOD 
*‘iNODA T 


§(o)TDS(4IRIGAS (OI NICX/IUTONIS CWA 


€)203GN 1 


®( 2) XGNDS (2) CA/GdGSONIS/NOWADD 


Z2)9gcaN 
Z)VAACI 
Z).NNGN 
c)CQUA 
CVAAQA 
ZYNNGA 
(2) ux 
/itGWWOD 


NOMS OM @ 


(YIVLSNS(ZISDIX SC ZITIWS CC ddd SI ZIES VEC 2I22V 2 
WEVLAVEGE UCTS" (cad Se) SLO ACN Ce Ce lae WSC see 


AVUSLIS INA Sed IOS N tga ds 
SUVENSTIWSLUOUN SLIGANS OF SIUUNSOGAN 
SUN SOUUN SGUANSAGN SAUN SAAGN *AAUN SAN SAAN 4 AAAN SAN SN0N SQON SANG 


*WILONS SAV Ibu S A TSCG/WITLINIZ"! 


GUNS OUUGN* 8G 


OnwwO9 
NS USAN T 
Wid 


03419 JNILANAENS 


TT 


lt 
a 21000410 
© 11000410 


7 01000410 


39Vd 


IONISa( Ff) iDUGGA-12S09%( fF) 4C0GN=(F )4GU0N 
(UF VP DP IS=1 ONS 
((F)19)S95=19S9 


6900°41C L1sGa (Pelee CFV FD=(F7019 
#9000410 (FIYWIGN/S(S dd lve{CintlGr=(F yy 
L£9CCO410 (CFINTON/S(LIWITUCA=(T IA 
99000310 (PIATGCAS COP CH-(f DBT CN)=0fF NIGGA 
690004310 L1TIGe(FVIGIGU8 4 (PA TOU=(P nla 
92UCO41G LVIGR(PFVLOGCAIP IAITSCA=UP IWICA 
£9009J510 (PVLAVINGL VIAK(FILICCN4(P dal an=t(fowida 
29000410 (FVLGVI? Ut (FIYUG=(F 1) YA 

T9L. 05310 (2xx(P) dd Wal (FI LOCANS (PF) LOGBA-(FILOCH LH IF VLCOAA)) TI 
07003410 JAP VWI CNa(CIWIIDN& COPD AV UAS CP LOGANAK(CP DUN (CP LOONADH=AIP ILS098 
6SCO0°N410 COPY dd Wel CF VLCUCANS (Ff) LOGHA-(FILCGANS(PIIOGAA)) 1 
#6009310 JIC IWION& (PI WTONe (COP DEV GN (FP LOOUA-OUP DYV UAH (FI LOGEND=AIFPICUCA 
2s0oc0 3410 (CP Vdd WH CF LOGAXIS( PF WIGAN fF wIGNse (Podeyex=a(fy1i9cKENn 
940054190 , 2*t=f O02 UG 
€6000431G 1130 + JAIL YOS SSTONV GNV “SRINVASIG *S3SILIDOISA *SNOTLVUSTLIIV BLY INDI 2 
960054190 NloVD 11vV9 
€400°410 SUNTLNGD SLT 
26000410 LVSGSnrdNid+Nyudwll=.edulls 
T46009310 IndiNnG W1v9 
Osco 41G Gilt OL 99 tNAdWI1 °3N° 3WI1)5I 
67000310 11730 # 3JWIi 403 WO8LNOD =5300NS GY G453dS JSIAIYN GNV GHId tOsd LNdANU ANIdd 3 
87009410 asni1TINUu2 OOT 
27000410 6802000W (PF IJININ § 
97O0004ITU 6YOZOUOW +I F DONF(E) TOFU VAS(PIDACE ¢ (PF ION4 (FD HOt (CUP) Be (PL VUGEN+ (PASI DUGAN y 
670004310 680200TA (fF )UOH( PICT. )Ve(F Ue CCP VEN F(P be (COP VEGs (Pott (PF IASIF VD GHAN € 
997COD410 66b02000W (PF )oe(PTVHHENI I ECP IASECT DUDS (PF) oe UP OMAN FETUS UP IAHNG CP DAN +E9A Z 
€7OCO7AIG SEOZOUDM IF LAANE CO DASE COL EOs (CF VEAGHACE Dee (FU AACNS CE ASAP ARAN D D4 4C PF IN1SS FT 
2¥COSAIG 68020'i0W (IP IASIFIDANt CFIC 4 (PF DUGe EOP IN IN4 (FIAT s CF VOAGN) DD =Ch VEY ON 
T¥CO0JIG B@b02CU0On (PYLINTA G 
OvVGON4AIG BeOZOTGW +I DOAFIS ) SOK( ET ASIF DADAS OF DOA (fT) HU COP) He (PF VODHAFIF ASIF IUGAA 4 
6€C0UsIO &6402000W (FP )UOH (PT IATGA) FCF VEACOCFIUASOFL) MeO (PVE s (PVE EOAF (PT DARI PF DEEAA € 


8k 0054310 B802000wW 
24£0005410 8&020C0N 


F(T )DGe (PF VABHADIF CP IARI) OGe (FD) Me (PF IOUAAtC VK (PI AKATIPDAAFEVA 2 
e(PVAAAT( ES DASE IF) UGE(T VAAGAF(T Doe (PT DAAUAS(IT ARIE DAAAAD 407901730 T 


0600031G 
6800041G 
8e0005I10 
2800U451G 
98005410 
§$800%410 
¥s003410 
€60094510 
ZeC0U5dI0 
Tv000510 
06000410 
64000310 
82000410 
2140053190 
92009410 
Sl069410 
7L00G6310 
€2005310 


ON 3 

"daNidge 

SMT LNGD 
(Pdwloi-=Cliwied 
(Fd13=C1013 
(PiwhOt-=CLiwidd 
(PF IATGA=CTIAIGA 
(Tan TGx=CT)wtuxX 
c+ =] 


(PYANIS-HIGIG=(TIWEGZ 

(PY TIWN/GNDe (PV LZE=CF AT od 
(PIVPALSONT a (PV I7S=(7 ANTS 
(PIW1CNS (Ff WIT OTs (OF DGNS=ON9 

L1S0R(F DA TOGA4(T DA TGA=CP AIGA 

LVIGR(P IVE EIONE CP DATOXK=0F WI GX 
TONISe(PIAION* 198098 (PF WWICA=(P WIGGA 
TONIS# (CF) AITQA-19S09e (fF DWIGN=(F )WIGON 
JIONISe()1L0GCGN*1DS09%( fF) LCGGA=(f )IGGGA 


002 


tt 

1}9t COs 1NG 
SO 6tOGeL NO 
vt 00ulNd 
€tCOaind 
Zr 00d1NO 
Tt OCOuiNO 
0: OOd 1NG 
620Gd1iNO 
8200diNDd 
2200diNO 
200d 1NO 
S§ZC000d info 
¥290alind 
€200d1N0 
Z200d1NO 
TZ0001NDO 
6200diNnd 
6100d1NO 
B81O0diNo 
L21900diNo 
GILCdILNO 
Sicodino 
9100dci1NO 
€1To0dind 
ZTO00e1ND 
TIO0d1NO 
CT00d1NO 
6UCCdING 
80C0001NO0 
L£C00d1NO 
9000d¢iNO 
S000d LNG 
¥000diN0 
€000d1NO 
ZO0CO0diNO 
TC00diNO 


JOVd 
ON? 
C7°S°O1S® =W) Ud HA EX2TSo°uUls® =INIW Hef o°Cls?® =LhIA Hs f2 
y°OTS*® =1NIX HLS C°OTS® =WOW HO**°OLS® =YOSA HLSY OLS* =sCdeHv* XT 1 
JZIGPOTASXTISDSCETOTSSX1TIS SGP OTST SC S° CLS KT S82 KS Staaf xT I vWcud 006 
{cJTVANIS 2 
10004 wW1O% LOIGA WIGA iGugan ALIDOTIAT 
uzGGNy Sd NOTLISOdA SOLLISOd* dIHS sawllGse JivaHrls OO8 
mania 
sn: DINOS Oo! 
GQETSLEIPVINING CFIVINTIASIP DINIX 2 
S(PIUVANS (CVUVGAS (PF DUVAXS (CF IANISSOQLCID es OKIE Cf) LOI CAS (OC IWIOA T 
S(PFVLIOGINSSLONHA © NH © TOVS(FIWIOAS CC IWIGX Sf foals (OUG4S9)3L1I EM 
(PdcdWe(l de lUs=adnJud 
SjcGves(f)ACGI8=91L000" 
9I0CV es l(FIHICr=aSHICY 
Gs00 Ve J HU=e 
SILAS PSeI PI WIGN=SLONDWA 
Ss008 te (FV ED=TDV 
2*i=f OOT Ga 
(€08°S) 311m 


QIOECUCON (Z)idVINS(2ZIAIGSs T 
OTOL COUGHS (ZIYI SIWTOGAS(ZIWIGAS(ZIAS OZ) WISIN (799013968 (2) WTO 0d Sh eOs). OnWd 
6006 CUOW (7) AdVIUGS (CZ) UG/GIVUE IOSD 
RCOLUNGH (ZILCGGUS (ZJILIGOAS I ZILBONAS (2VALGGONS (2) L09GA/9I9DVEAGO/" UnACD 
L00£ 0590W (Z)GZ7HSCZ2d0LACSEZILKS SC ZIL 75902) LASSI dLxKS T 
LO0€O0CGUW SC ZIANIN SCZ) LE TASC COLD TS ES) eh 8 CC) AVGAS OZ) CV EASED SIO iad 

400 CUOW CD WTHLSCZIINIS SCZ SOS SCT ZS 2) KXGZAUGS (TC 8 Ch Aa (Tet he za I 
9COEUCOW SCT SESV CAMS LISS CGV CY) RIGL SEY XOS 11249) TXS WI Cr BOs OWN 
£00£ OCOW SINS dd 8 (2IGNS SOSGGVESOVH9IGS HUM AS id /N IDC AGS.UNWOD 
2COE OU0W LOL (ZIG IWWOS CZ Ddd WS 9117904 WI A/a 1d O/.00NOD 
21020G0W My Mul s od GV GH ihIIA I 
ZICZOUGW *SSVdI MOY SHLd3SDSDIOIXSSIOSVG (HITS S I oIWIGAS (9) BIGK/DIIONI NWA 
S002000w (DIVISNS(ZIDDTXS (CZ) Td (2d didi s (cde Vitcilecy 2 
so00Z20C0Ow *(ZdLIVUGS (2)W95(2)d99( 2) 165109 (2) OWS (2) dd W/WI OKI / NS WAWOD 
TOOEOCOW TAWSANINS UVEN Tvs 


INdiNDd GNILAGYGEAS 


+ A ee ae ee eR NEN Rt ter ERE 


-lll- 


Vi 2 
9tCOldv) 
St001dvV)9 
9+ COLdVI 
£+00lavd 
2r001dVI 
Te 00lavd 
O0cddiey3 
62001dV) 
82U01ldvV)I 
£2001av9 
92001 ¢¥9 
6200iavd 
9Z2O0idvVI 
€Z001¢V9 
Z20U1aV9 
T2C01dVI 
O200I1 dv) 
61C0iav) 
RTICL AVI 
L1cC01dV)D 
91001LdvV9 
S100!1¢ev9 
¥TUOI AVI 
€100Ldv9 
ZT00ldv)I 
TICOidv) 
CtcoLidvd 
60001dv) 
8OCOldVI 
L£UC9OLdVI 
9LUCOLdVI 
GOOd01ldVI 
¥OC01dVI 
€90V0LdvI 
2C001dV)I 
10001 dvd 


39d 
T10SO0U0K ; eee As eee INwIANCD O9T 
O52 82 OF (MIMBO bit £990 a ee ee 
0°0=(1°t)920 
OTOSO0GW (142)9-34Cs T)9eGsGanw3rG 
6006000W COLIOVVWGe C1) LODUd-CT)KTGe de (102 %9=01°2) 909 
6006 JUOnW (CLIOSVIGs( TINT Ger-(C LGV IJH-<CL) ID) e (CLI ST HO (1 *1}9eG 
R8GOSO70h nuOVIH=(Z)GVSH (>VSHu ° 40° GatLddl 
200S60CGC 3NOZ WOHLNOD SUISAIiIO 3QUW ONT ds5hX 35SUNDD NI dIHS 
9006 0U0AN 3N.1i8G9 OST 
SU0SOCGNW OO2 SL GD CANDODA 917° C42) WeAISLVIGI 
T=x1 
»¥COSUUOW CSI OL OD (uV3aTISXK 710° (62) WexXISevdII 
€00S0CUN 2*t=!i COy¥ 90d 
0O=x1 
c00S00dCK (CL6°9) GLIUM 
(Z47)DHOC NOISN3IAIG 
TLIOE OCGW XTVCZIGV GH SHV ITOK 8 ES) VARGAS EC) TVG ASS POS Ok acd 
010€0UGa (ZILdV INS (ZIKIGY TF 
OLOE COUN SIZ) USC ZIWIQCAS OZ IWIGAS CCIAS I ZIWICONS (CINTAG SCZ) TONS Od Sh dos .GdadD 
6U0LOCGW CCVLdDV IES 6) HG/ OTe dus. OWAND 
BLO’ VUCHW (2) L1C00H%S(Z) L0DDAS(Z)LODGA® 12) 1G0CNS (2) 109G1/99VA dO/N See 
4O0t OCOW CFI ALUL SI ZIWNISSEZV SOLS SOU ZSZ)KOZAGG SUT 8 2AM SOTZSZ20E7% I 
9CCt OCUN SCT SSS ZAUS CTS SZC VSO OWI S69 KS C128) TS Oe GOs Sein s3 
€U0F OUCH SANSA IEE CIO PIS00VH SOFOTI0TY Ble * tas/N IIA med 
Z2U0ECUON LSE (EZJAQIWNGS {ISI ddA WS *TL1V390% SALAS AIL LIdO/!. OWKGD 
€1Gd000d WV MoT edUV SHS ANIA T 
ZIOZOCCH 8SSWaGl MUU HAdGIG DSA IK ESIGSV A CTDID SCY IWIGAS Lo) RTL IS INI S? UD 
T102cuU0wn €ZV1%IS bee gba I 
TICZO0CGH SC ZIDDIVNECZIDV ANS CSIVLADS IC CINGADS CZK GHD Ce DONA SONTS oon 
O10Z0U0n (ZIOVUS I CISY Ui ZIAGHND I 
OLOZOUOW SE ZIALWNDS EZ) UZADSIZIDIWNISISIANDSE DS UZ/LODGNOS (CDA 0%, NUT. ain 
SO02uNGa COIFAISNSUCZSIGDIVASI ZIT dant (Sdidl i (cieevileIgey 2 
400Z00OW ®CZVLAVUDS(ZIWI EU ZIG DEES) IGSIDS (ZIG WSS (CZ) ad W/E CENTS Oma 
€0020U0n AVUZLIT SING] ONYdGNIG* NUdAT A AT IONI ONY Pe ITSO HTLINIS Onn d 
T00€ COA0W LAw* ahd N* hun IWwae 


NadvV) A§NTDANCHENS 


se] 


> 


Gt 


wy C2 COldvd 


41TL001dv9 
ot 


pOL00LdvVI 
65001dV9 
BIYOCI dV} 
249001 ¢6V9 
99001dvV9 
Ss9001dvV) 
99001dV)9 
€9001dv9 
24U01dV9 
Tv001LdaV9 
09001 dav) 
6sCOldvd 
8SOUl1 dV) 
250014%9 
9S0C1dVI 
SSvU0idv) 
7SO0idVI 
€500idv)9 
ZSCClLaVI 
TSsO0idV)I 
0Ss001d993 
67001 dVI 
B7CC1LdVID 
L001 0V9 
97CElLdv3 
67001dV9 
447001LdV)9 
t 7001 dV9 
247001 dVI 
T7001Ld0V3 
O»001dvV9 
6ctCOldvd 
8c 001dvV) 
Lecoidyvd 


ONvVd 

$S0S0U0K 
tSOSouori 
260S000wW 
TSOS0GOK 
OSoSUCGR 
670S0U0d 
670S0 10K 
LZ9CSOU0H 
9490S 0U0H 
670S0U0W 
55O0SCN0W 
£70SUUC0OW 
240S0U0W 
1¥0S000W 
24 0S000H 
Tt OSOGUUW 
Of OStI0W 
620S000W 
8 2OSOJO0W 
2206000a 
920SU10A 
92€0S000W 
G20S900H 
%20SUCG0N 
t OS0COW 
&€20S60U0a 
T2CSGCUN 
9c0S0°0N 
610S0G0WN 
89160S500nW 
11060°9wW 
910S07C0W 
S$10S0U0a 
7TOSOCOW 
€ TO0SOU0W 
2 10S0d0wW 


Ott OL OD (CTIDINGSUG °51° 4IQedVdSI 

(a310C cD NS eva sIGany 

Owaderd=41G%d 

SiIlWI7 GNY ALIAILISNIS LSNIVOV SIONVY PIGUhe GIONW.WoD ADIHD 
afi! $iN99 

(LVS0/ (002) 0V1INAK1LVSG) eC 7) S000I-)e (2240 T 

4((Z)9V INN (2) LOGITNG( 2) WIGN-AV Ae) £02 GK D= AA IA 
SNNTIKGD 

GOt UL US 
(LIDIDS CIC ISVINA-LTWGO) eI 2) LU0GI-)e( dvs 49 2 

4((ZIOV Ne (2ZV1L00G9N+( 2) HIGN-C LISI OHi eI 2199K%9 T 

CC CVOV Ms (ZIWIOGN4( 2) V5 K-22 02 XG HKD=ChKADN 

OSZ Gl OD (AvGut ° 390° ZBHIL)DGI 

JWI1L WV3UG TIANA T dIHS YCIS ONGW NOLLISGsG NIVINIT saw 
DIC Ysisv T dIHS 3S UG34dS SIATIVW FC GIHS 

O91 O1 GOO (930 1K— 819° (2)706%)G1 

O9T O1 O09 CT °33° SSVdI) di 

O9T OF BD £1. "83" bs 

GQjddS WNIGIEC SNIivihivw 1 dls 

(CP So) DUGe (1 Se VIVHOF CT SCI DEI4C DSTI DNO= IHG 

CCPISV Ie CIONIS ae (CF 2GG0 IN-0504°99N) T 

-1ISODe( OF LGQCA~CEPAGGUA) D-TONTSA-LTOSC DA D2 CF) AY XI=11 59) 9%0 


COLIC VIGe (TL ONISN-1LISODAI-C 1) S01S aS 10S vd4(1) TvA De CLD AR HO=CT SE DOHC 
( (LyOYN0 * CC 071009H-(T) 19004 ¥'°2)- COWIDH -CIWIOGM YZ De (Dec HIE CT S719 
CC LDV ICCC E )WIOH- C1) WLIO 2)-(0)1>-CLQWBH-C LIT I ¥2)H(1LIIT¥I=CT 4 1I99G 


TONTSe (CP WIGON-C1 1 GOND=LINISA 
TISCIs (UP IWICC AC) AL CIAI=13NS95A 
((F YT DINIS=19NIS 
((F)53)S09=198993 
i-e=f 
3NOZ TOHL1NOD SOISNI 300W WIND) NOTIGW SATLV 14e NI Ad ITHS 
Jit. JAN 
oct C1 0 
CLTITDS (CE IOVINA-LTVICD CTI LICON-dalLivdnd T 
(CP OV Ne OT) L00GN4( TL WIGAN-(1)0N) 401 1NGWI=DaWON 
G33dS WILINT ONINIVINIVH dIHS 


oot 


0s2 


002 


3 


se) 


) 


rea 
B8CTOldv)d 
L2O0T01dV) 
GUTCIdv I 
GClU1ldvVI 
yOTOLaV) 
eulcldv)d 
ZuTOldVI 
TOTOidvVI 
OUl1N1dVI 
6U00idvVI 
SEHOL AVI 
Lo00idvVI 
9L0UuULdvVI 
SECOLdVI 
»LO0idVI 
ev00ldv)d 
Zocoldv)d 
T6coliayd 
OvCOldv)d 
64HCO01dvV) 
SrOO0LGVI 
Lacoldv 
96001dvI 
GeOOLldv) 
y5001dv)I 
€vOOldY) 
Z28001dv)9 
ThO00idVI 
OxO00lavd 
6LCO1dVI 
8L00i1dVI 
L4zcOldvd 
9L00LdVI 
GlO0O1dvV9 
71001dV9 
€L00ldv)d 


JOVd 


94H9SUU0N 
GHOSO"OW 
%S5O0S0U0W 
£b60S000d 
Z2o0S000" 
TH3OSO0UGu 
O&0SUU0A 
6l0SUCCUr 
#10S0° GW 
919S0U0W 
SL0GU0Gd 
91050904 
€£0Sso0U0W 
fL0S9UCH 
TLZO0SO0COW 
010S0GGUW 
0lL0SO0900W 
020S6000W 
690S00i0W 


89O0SO0C00W 
1906000W 
990SCUUW 
69050°0HW 
690S0010n 
79O0SOCUW 
t990SCCOW 
290S0U0W 
190S6UU0W 
0970S 0('1OW 
650S6000W 
2S0S0G0w 
9S0SO0C0W 


3 


OWWIV SOWWIN SNS SIGUA *OWWId0 SONY 


gc 


NHNL Sd 


(026°9) id TUM 


Si dlen © arte) 


*] (COTE*9)ILIM 
SLWSdsel (J IWIGN4( 1) 4 dV9N) =Gau dV 
SLAS dC de GNWIN=CANAIN 


0°0 


SOANIINGD 
=(])idvon 
JN TLNGD 
C9t O11 99 


((1)9VIN-11450)e0WWOV=(T )Didvan 


(1)930N=dGWWwIV ((1)930N 


Oce€ JL OD ((1)99NN 


CCb)ovta- 


OS€ SL O98 (CTILN3ASN °37 


Silwi 


oe 


SJNNILNGI 
Oun DVIS 
sani diNod 
O¥vt 1 OS 


(I )IDVN=OdadV 


a Te gs 
V39)/ Ua aw 9N= Ina DV 


OnkadvVIal 


* (GnAINISaVIAI 
SANS d deCD 6 I0N=N 


NOLTLVYUAIZIIV ASNIVOV JONVHD G24dS DiUNVarOD ADISHI 


OSNCVHx( TSF IDHG=01 F999 


9 *t=f 


c2e 3a 


S500Vri#( STON (1) HG) =410e0 
SACIVUsCGAnhIUNI= UAW IHG 
9SN0V uel TD) eo=ane 
JIGdG=())iava4G 


(CSAICMOV/ (TI XVWeGe(SIGeO+( THO) =5TIGT COT) Xe 


sat 


SN IANGD 
O°o=s1d70 
aN TiNGd 
C2t O1 09 
(T)ng- 
JIGeOVIGI1 


(JTOUCe (CD IHIIS&V=JSIOXUV 


SIGUGV/GNeeSIGHG=410xd (CNe 


wi | he 


4IGsIVIGI 


((1)9V10-1130)4( 1) 10000=CNe 


4€ Ij9Vd 


-114- 


SIIOldv9 

9ITO1dGV2 680S6000W 
£1WOLAVID EHOSOUNA 
ZITOLdVD 650500Un 
TIIGldVD 840S000NW 
OT1O1d¥9 280S000W 
60T01LdVI £60S50UGW 


Or.3 

(c°OTJs 2 

© AYO H9SE*OTSS =ArdO HY *E°OTS*® =yrG HOSETUTS® =94G 2 HEte OTs I 
* =AUYU H9*ESOTS® =AYG HP*E*OTS® =4HT HO*E°OTS* =Jed TcHe)LVaus O26 
COO HTASKT DE KET (9° OTS XT dE Sxes TI SxS) vWeod O16 

((Sin) OdS 19 9HD GWwWOD Gos ALAIN G335dS T 
(930) ONV LIV QHD GwWOD ONV LINT w300NY dIHS OHvob )IVWYos OGE 


RE TARR parse rate mee nv nc peg ta teem ye 


~115- 


BE 


6000dWIS 
8O00dUWIS 
L9000dcWIS 
9O0COdWIS 
GOU0dHWIS 
7UO0O0dWIS 
£000dWIS 
Z2000dwIS 
TOOOdWIS 


39Vd 


Pay SS RE NS 


aS i) AS ha a th AL iS Ape Lo i 


GNa 

feniad 

“ESINS GATS @®ZO(KNDA-C TIA) @IKG=N5dWlS 

(TAP )AS(F Ae * ZeNS dan IS=' SdwlS 
2*IN¢*’c=f vot Co 

T-N=IN 

0°O='.SdnI$ 

(iL2)A NOISNGWIC 

(WIENS ASIXOGINSdAIS NOILLINNS 


ool 


amc 


-116- 


7000 
£000 
2000 
To00 


O0OO2=37ISATI=0ID1%s® GC NISAS°S// 

(1922) =39VdS SHIIVAIS=LINGS (SSVd MIND HEdSIOSVAVOISI93=NSG GO 10047914°9// 
(POSG=3Z1S AT *90SG=1954 1° SA=n. 3958 § C=NIO)=0590 4/ 

*(SSVd* MAN) =dSIG* (INA 1) =1358V 16I0VLI=ALINA GO 10046013°S77/ 


Oy 

1 9t00ViIVG 
® StOO0vivU 
Ht yeo0viva 
ee Coviva 
zeooviva 
TEOOVIVE 
O+00viva 
62u0y1VA 
8200V1iVO 
i2cooviva 
92C0vV1Va 
S2COvViva 
%Z00V71¥G 
€20Oviva 
Z200V1VU 
T2c0O, iva 
OcCOv1 va 
61COviva 
8TOOVIVG 
21COviva 
9TOOVIVG 
StOOvViVG 
ylOOv1lVva 
£1O00v1VvO 
Z100v140 
TICavivd 
OTOGViVO 
6000VviVd 
ROCOVIVG 
LUCOvIVG 
9G00VLVG 
SULOOVIYVO 
9O000V1VGO 
eOo0viva 
Z000VLVG 
1ocoviva 


39d 


*026%- 


°4S0% 


GiS W3GGNY 14 OO1 LV HSIN31d34 *Z2 dIHS WIADULSIO 39UVI 


€ 


st° 


“52 
£°Or! 


*Lél=- 
7°s9 


9°909T~ 


oo 
e 
ae 


c86° 
118° 


6te° 
9iL° 


O°T 
o°tl 


GYHb® 
906S° 


€26° 
Les°* 
12 
98°6l 
A 


Ss 
a°2t 
S°172= 
£°9S1 
Z°9192 
§°06- 
8°996¢- 
S°€£021 


S66° 
99L° 


904° 
169° 
12 
e°2e 
"2 


1°9902 
6kC° 

O°t 

sm | 
T9T° 

O°T 
ie9° 
150° 
SS6° 
71S° 


6hb°? 


°S 


*T 


2°s0£ 
4° %4E9= 
Oct 
Oo” % 
0°T 
e7c4° 
O* 1 
69%° 
2e1l° 
Luo* 
Blt°® 
"0212 
19° 
O° 
G* 


O° 1 
942° 
"IZ 
"00%L2 
soT°® 
*CEE 


1” Si s= 


9°EL 
o°l 
o°T 
0°T 
loi*® 
Gét° 
9<ct° 
Ter? 
C&b° 
dct? 
té° 
“Ge 
gTt° 
"O%2 


S°19- 
o°T 
O°T 
O° 
&hB° 
916° 
oO 
e29° 
ito6?* 
&S0° 
£6° 
9°O9S 
°O0S 
"t 


*1 diHS L££1~U¥ B3TIO AAVN 


-118- 


ly 


64700 V1V0 
BYCOVIVA 
LY00V1V0 
9700N1V9 
SYOCOVIVG 
7700V1V0 
€700vV1V0 
f700V1VG 
TvO0O0V1IVG 
OvOCOV1IVG 
6£COviva 
8t00V1iva 
2£e00V1iV0 


S066°T 
Be so!’ 


S2° S‘Ls3 
ye LYy 


T*t8e- 
6°LT 


O° 1°ssot- 


“OQO€ 
°- 


as a | 
Z°H 
t °O#2- 
c°8tc= 
T°208 
b*OEd- 
9°GSe292- 
4° 1BE 
°SS 


‘O0L 


%°<GOI- 


%°60T- 
0° 

0° 
z°902¢ 


"ool 
a’) 


| 


g°Z21t- 


0° 
T°102 
9°H9T 
B°cvt— 


G2 °Gl 
0° S°*llT 
o'l 91990" 

ss | “S 

S°1t1- 
s*sy= La 

1°8S 

£°912 
G°vE 1°Ot6- 
O° 8° O¥- 

*stI- Tea 
2°sSI- 9°91 


-119- 


T1000 


24% 3woVd 


0 (dQ *HIVIGIWNIS (CSLIHM SOT) YSdVd s=SNOLIdDSdWODTVID JSXZ // 


—— ~ - — <2 —eo nandaibesadhd a eee rare 


